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FOREWORD TO THE SECOND EDITION 


Publication of this book is made by the authors as a public service. 

As a sergeant of the New Jersey State Police, and later Lieutenant 
and Medical Administration Officer before his retirement to become 
Chief of Plant Protection at Spaulding Works of Crucible Steel Com- 
pany of America, Lieutenant Brookes had recognized the necessity for 
a text book on the subject of poisons that would assist police officers, 
hospital personnel, and industry, as well as the layman, in recognizing 
immediate symptoms of poisoning. With this purpose in mind, and 
with the thought that in emergency cases action should be based on an 
YntSfilgent 'knowledge o\ fhe proper treatment, Vieutenant Urodkes 
and Dr. Jacobs have prepared the revision of the first edition of 
this book. 

It gives me great pleasure to recommend this book as a textbook for 
study, and a book worthy of careful reading. 

Paul A. Karns 

Manager , Spaulding Works 

Crucible Steel Company of America 



PREFACE TO THE SECOND EDITION 


The objective of this edition is the same as that of the first edition, 
namely, a handbook m simple language, ready for rapid reference, 
with a minimum of technical details, on the effects and emergency 
treatment of poisoning. 

There has been an expansion of the use of chemicals in the home 
and in industry since the first edition, in particular, there is a growing 
use of insecticides, fungicides, rodenticides, agricultural chemicals, 
cleaners, polishes, and the like, containing poisonous substances. De- 
scriptions of these and the emergency treatment for poisoning from 
them have been added to the book. A new chapter on radiation haz- 
ards and on chemical warfare agents has also been added. 

In order to make the chapter “Emergency Information for Immedi- 
ate Reference" more useful, an entirely new section of ingredients of 
common household products has been added. When a poisoning oc- 
curs, often only the class of product— for instance, antifreeze, cleaner, 
polish, rat killer— is known. The ingredient listing will be helpful in 
limiting the items that need to be considered in emergency treatment. 
The table of maximum allowable concentrations of substances used 
industrially has been brought up to date. The section on food poison- 
ing has been expanded, since this is a most common cause of poisoning. 

This book is designed to be of help to police, peace officers, and in- 
vestigators. The material it contains should be particularly useful to 
prop ic such as high schoof chemistry ancf science teachers who arc 
asked to assist in investigations of poisoning in areas where they are 
the principal scientific personnel. We believe the book will be of value 
to physicians, nurses, toxicologists, chemists, pharmacists, safety engi- 
ix 
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ncers, industrial hygienists, and poisoning control and civil defense 
worker*. It would be of great help in the home. 

The authors of the second edition wish to express their thanks to 
those who wrote to us about the fint edition, and in particular to Mr. 
Kurt M. Dubowski, whose painstaking review of the first edition was 
so helpful to us in the preparation of the second. 

It must be stressed that in every case of poisoning a physician should 
be called immediately and if there is a poisoning control center in the 
community, that should be consulted. 

Vincent J, Brooms 
Morris B. Jacobs 

Trent cm, New Jersey 
Bayside , New York 
September, 1958 



PREFACE TO THE FIRST EDITION 


Here in simple language, ready lor rapid reference, with a minimum 
of technical details, is a handbook on the effects and emergency treat- 
ments of poisons. Since the majority of books on this subject are 
entirely too technical for the layman to gain a clear knowledge of what 
occurs in the human body when poisons are taken, we feel that this 
manual satisfies a real need. 

Originally written for police, investigators, and peace officers, this 
material will, we believe, be of value also to physicians, nurses, chem- 
ists and pharmacists. It would even be valuable in the home. 

The police officer, because he is very often at the scene within a 
few minutes after an occurrence, should be familiar with emergency 
treatments. At such a time he obviously cannot be expected to recall 
the mass of technical material found in most treatises on poisons. 
With this in mind, we have summarized in this handbook the impor- 
tant facts on the subject of poisons that he should remember in order 
to investigate intelligently and give help immediately. This book has 
developed out of the experience of one police organization, and it is 
our hope that, as a reference work, it will assist others in their devel- 
opment of an effective investigation procedure. 

An introductory chapter deals with the factors that should be noted 
during a poison investigation. The next three chapters treat some one 
hundred and fifty common poisons, arranged alphabetically, describ- 
ing their preparation and uses, chemical identification, the symptoms 
they produce, and the emergency treatments recommended for them. 

There is a chapter on industrial poisons and one on special topics: 
food, plant, snake, and spider poisons. Certain special techniques arc 
described: artificial respiration, use of the gas mask and the inhalator, 
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and treatment for shock. A glossary of medical terms, a list of analyti- 
cal reagents, and tables of weights and measures conclude the book 
The authors have striven whercter possible to designate trade names 
by capitalizing the first letter of the name. This is at best a difficult 
task and there may be instances where the convention has not been 
observed. 

It is to be remembered that this is a book ort the effects of poisons; 
in no sense should the stated normal doses be employed as a basis (or 
prescriptions. Furthermore , fatal doses may x/ary considerably with 
the idiosyncrasy 0 / the individual, and must be so judged. 

Acknowledgment and thanks arc due to the many persons who as- 
sisted us in formulating the original manuscript: to Or. Robert P. 
Fischelis, Secretary and General Manager, American Pharmaceutical 
Association, Washington, O. C.; to John E. Hatrak, PhG. and Nelson 
J. Miles, PhG. for their valuable additions and suggestions; to Dr. 
Albert E. Edel, noted toxicologist, who has given us the benefit of his 
yean of experience; and to Margery Lumsden and Jean Winkler for 
their clerical assistance. 

We wish to thank Merck and Co., Inc. for allowing us to quote 
doses of drugs from the Merck Index, fifth edition. We are indebted 
also to Interscience Publishers, Inc, tor permission to quote dangerouj 
concentrations of industrial chemicals from M. B. Jacobs, Analytical 
Chemistry of Industrial Poisons, Hazards and Solvents. 

Above all, this book was made possible by Colonel Charles H. 
Schoefiel, Superintendent of the New Jersey State Police, who allotted 
the time for the extensive work involved. 

V.JJ3. 

H.NA. 

Trenton, N. J. 

Princeton, N. J. 

July, 1915 
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POISON INVESTIGATION 


Definition of a Poison. A poison is a substance which, when intro- 
duced into a living organism in sufficient amounts, may have an 
injurious or deadly effect, chemically producing a morbid or noxious 
condition. 

Poison usually gets into the system through the mouth by swallow- 
ing (orally) or breathing, into the bloodstream (intravenously), under 
the skin (subcutaneously), or by absorption through the skin. 

Kinds of Poisons. Poisons may be described in many ways: accord- 
ing to their chemical compositions, their action on the body, their 
physical characteristics, etc. The following is a simple and convenient 
classification: 

Corrosive Poisons— which by their direct action destroy the tissues 
with which they come in contact. 

Irritant Poisons— which inflame the mucous membranes by direct 
action. 

Systemic Poisons— which act on the nervous system or other im- 
portant organs of the body without having any special corrosive or 
irritant effects. 

Poisonous Gases— including carbon monoxide, chlorine, etc. 

Foods Which May Be Poisonous— which may contain (1) poisonous 
bacilli; (2) chemicals accidentally mixed in the foods (e.g., sodium 
fluoride, an ingredient in many roach and insecticide powders). (3) 
Also, poisonous fungi are sometimes mistaken for edible mushrooms. 

Poisoning May Be Accidental, Suicidal, or Homicidal. Cases of 
accidental poisoning are far more numerous than those with suicidal 
or homicidal intent, as is indicated in Table 1. 
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TABLE 1. DEATHS RESULTING FROM POISONING* 

HOMICIDES 


Phosphorus 3 

Cyanide 2 

Illuminating gas 2 

r 

SUICIDES 

Barbiturates 103 

Illuminating gas 75 

Motor exhaust 13 

Cyanide 8 

Phosphorus 8 

Arsenic 3 

Sodium hydroxide (lye) 3 

Illuminating gas and strangulation 2 

Ammonia 2 

Barbiturate and morphine 2 

Carbon tetrachloride 2 

Fluorides 2 


Illuminating gas and barbiturate; illuminating gas and 
hanging; cyanide, isopropyl alcohol, and cutting; muri- 
atic arid and cutting; phenol and cutting; pheno- 
barbital and drowning in bathtub; barbiturate and 
drowning tn bathtub; ammonia and iodine; barbiturate 
and chloral; chloral hydrate; cresol (Lysol) and sali- 
cylate; digitoxin; Dorrain; heroin and morphine; 
methyl salicylate (oil of wintergreen); mercury; mor- 
phine; morphine and salicylate; Pantopon; potasjium 
hydroxide; salicylate (salicylic add); sodium hydroxide 


(Drano): 1 each 23 

246 

ACCIDENTAL AND UNDEIWMINfD 

Ethyl alcohol 541 

Drug addiction (principally heroin, morphine, or heroin 
and morphine, with isolated instances of a narcotic 

and some othCT toxic material) 100 

Barbiturates 70 

Lead 17 

Methyl alcohol (wood alcohol) ............ 8 

Carbon tetrachloride 4 

Paraldehyde 3 

Sodium hydroxide (lye) 3 


« Compiled from the Report of the Chief Medical Examiner of the City of New 
York for the year 1953. the latest available. 
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ACCIDENTAL AND UNDETERMINED— CONTINUED 

Ammonium hydroxide 2 

Chloral hydrate 2 

Acetic acid, arsenic, camphor, boric acid, formaldehyde, 
isopropyl alcohol, methyl salicylate (oil of winter* 
green), nitrobenzene, phenol, phosphorus, potassium 
dichromate, thallium: 1 each 12 

762 

Grand total 1015 


Action of Poisons. The action of poisons may be local; or there 
may be a general systemic reaction after the poison is absorbed into 
the circulatory system, or the poisons may act in both ways. 

Local Action. Corrosive poisons destroy or cause serious injury to 
the mucous membranes or tissues with which they come in contact. 
Other poisons set up a local inflammatory reaction in the mucous 
membrane of the alimentary tract; still others act on the nervous sys- 
tem or other important organs of the body, such as the heart, lungs, 
kidneys, liver, without having any special irritant or corrosive effects. 

Systemic Reaction. Following the local action, the poison is usually 
absorbed into the bloodstream and produces harmful effects on the 
vital organs of the body. In fact, a poison attacks almost all the organs 
of the body to some degree, therefore, it is hardly possible to regard 
any particular poison as being merely selective in its action, even 
when it appears to direct the brunt of its force on some particular 
system. 

General Conditions that Control the Action of Poisons. The in- 
vestigator at the scene of a poisoning should carefully consider certain 
conditions in relation to his diagnosis of the injured person. These 
conditions include: 

Administration. Poison dissolved to form a solution and taken by 
mouth (orally) will act more rapidly than if taken in solid form. 
Poisons administered intravenously or subcutaneously produce a more 
powerful response than if taken by the mouth. When poisonous gases, 
vapors, or sprays are inhaled, their absorption is rapid, and the effects 
great. It is also possible for poisons to be absorbed with fatal results 
through the skin or mucous membranes of the rectum or vagina. 

Age. As a general rule infants and children are more susceptible to 
the effects of a poison than are adults. There are certain exceptions 
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to this rule; lor example, children arc less susceptible to the action of 
belladonna, calomel, and strychnine. 

Food, food in the stomach has a marked influence on the effect of 
a poison: when the stomach is empty the effects will be rapid, but 
when the stomach is full there may be considerable delay in the action 
of a poison. 

Habit. Certain poisons repeatedly taken in small doses cause tbt 
build-up of a tolerance, so that if the dose is gradually increased' 
relatively large doses may in time be taken without toxic symptoms. 
With some poisons, their repeated use often leads to the development 
of the “drug habit." The tolerance for a poison, through habit, is 
not absolute; toxic e/Iects and death may result if the limit of the dose 
that is being taken habitually is slightly exceeded. This fact explains, 
for example, the deaths of morphine addicts from morphine poisoning. 

A tolerance cannot be acquired for the majority of poisons: mercury 
or antimony, for example, cannot be taken even in small amounts for 
any length of time without ill effects. 

Health. Persons who are ill are found to be more susceptible to 
drugs than persons enjoying good health. 

Idiosyncrasy. When an individual exhibits unusual reactions to a 
certain poison, he is said to have an idiosyncrasy. Some poisons will 
induce effects exactly opposite to those ordinarily produced; for ex- 
ample, the use of morphine in certain individuals may cause wake- 
fulness rather than sleep. 

Quantity. The quantity of a poison taken often bears a close rela- 
tion to the effects produced. There is also an exception to this rule, 
because some substances when taken in excess cause vomiting, which 
results in much of the poison being expelled. The term “fatal dose,' 
when applied to a poison, means the smallest amount known to have 
caused the death of an adult. 

Hints for the Imestigator. It is not necessary that the investigator 
become an expert on poisons, since he will have the knowledge and 
assistance of the medical examiner, coroner, toxicologist, or other 
specialist; but it will be of great help to him to know the symptoms of 
various kinds of poisoning, the amounts of specific poisons that will 
cause death, and the length of time that may elapse, after the poison 
has been taken, before death occurs. Very often additional knowledge 
relative to a poison is helpful, for example, where the poison is ob- 
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tained, its chemical formula, other names it is known by, in which 
industries it is used, and what the antidote is. 

A murderer does not use poisons having extreme odors, colors, or 
tastes, as they may tend to raise suspicion m the intended victim. A 
suicide, on the other hand, may take any poisonous substance regard- 
less of its odor, color, or taste. 

When deaths where poisoning is suspected are being investigated, 
sight and smell are of utmost importance. A thorough search and 
check should be made of the surroundings; the position and appear- 
ance of the body; the skm in and about the mouth, lips, rectum, 
vagina, and the genitals, the pupils of the eyes— whether contracted 
or dilated, odors present, possible marks on the skin as a result of 
hypodermic needle injections; and the hands, for the presence of ob- 
jects. The investigator should try to determine whether an object 
found in the hand was grasped before death, or placed in the hand 
after death occurred: if the fingers do not grasp the object tightly, the 
body was in death when the object was placed 

If it is learned that symptoms appeared soon after a drink or meal 
was taken, the investigator should be extremely thorough in seeing 
that all liquids, foods, and medicines on the premises are preserved. A 
search should be made of the medicine cabinet, pantry, refrigerator, 
and even the refuse container If many hours have elapsed after the 
meal was ingested, the possibility of food as the agent conveying the 
poison may be eliminated Where symptoms of poisoning have been 
observed, the investigator can reasonably assume that the victim had 
taken the poison from one half to one hour before the first symptoms 
appeared, although in strong acids and alkalies symptoms arc present 
immediately. 

The presence of poison must be proved, l’robably one of the best 
methods is by chemical analysis. Tins can be made on the loods or 
liquids suspected, or on the contents of the stomach following the 
post-mortem examination. A specimen of the vonutus should be taken 
for analysis. 

A careful questioning of persons should be made, especially of those 
who saw the victim shortly before Ins death. Check those who might 
have had a motive to do away with the deceased, particularly those 
benefiting from the death. A thorough search should be made for 
notes or letters of departure to friends and relatives. Many times these 
letters arc hidden away with bits of other evidence to avoid unpleasant 
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publicity. Check the history of the victim to learn whether there was 
any reason, fancied ot teal, for him to destroy himself- 

Many times persons attempting to commit suicide try more than 
one method before finally succeeding. For example, a person may 
try one method, then jump out a window; or after taking a poison, he 
may hang or shoot himself. When preparations have been made to 
make death certain, such as attaching a tube to a gas jet and inserting 
the opposite end in the nose or mouth and sealing cracks and open- 
ings around the doors and windows to prevent the escape of gas, 
suicide can be suspected, but not absolutely proved; for cases are 
sometimes made to look suicidal by the person committing the crime. 
If the victim, after taking the above precautions locks himself in a 
room in such a manner that there could be no possibility of a homi- 
cide, then and then only is suicide to be accepted as a fact. 

First Aid. The investigator should familiarize himself with the 
general symptoms of various kinds of poisoning and emergency treat- 
ments, so that he can speedily render first aid, if it is not too late for 
such treatment. The necessary information is supplied in Chapters 3, 
4, and 5. 

Rigor Mortis. Alter death the body develops a stillness known as 
rigor mortis. This is the result of chemical changes in the muscle 
protoplasm. After death the reaction is slightly alkaline for a short 
period, and as long as this persists the muscles are flexible. Two to 
six hours after death the reaction changes from alkaline to acid, at 
which time rigor begins to develop in the face, jaw, upper extremities, 
trunk, and the lower extremities, occurring in about the sequence 
named. The process completes itself in approximately two hours. 
The muscles not only become rigid but shortened as well. It is not 
easy to change the position of the body after rigor has developed, 
because of the stiffness. This stiffness lasts from twelve to forty-eight 
bours, until the muscles again become alkaline from further chemical 
change, after which the rigor slowly passes off. The body loses its 
rigidness in about the same sequence it appeared. 

Conditions alter the onset, persistence, and disappearance of rigor 
mortis. Where the individual died in convulsions or in strong mus- 
cular activity, the rigidity may appear within an hour. There are 
cases recorded where the entire body became rigid almost immedi- 
ately following death Individuals with developed muscles take on 
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post-mortem rigor more slowly than others and retain it for a longer 
time. Those with poorly developed muscles, and thin people and 
infants, become stiff more rapidly and lose the rigidity faster. Heat 
speeds the onset of rigidity and hastens its ending. Cold hastens the 
onset but retards its dissolution, so that stiffness is retained for many 
days. In some cases it may be necessary to tell true rigor mortis from 
the stiffness resulting from cold or electric shock. 

The eyeball glistens immediately following death, and within a 
few hours is covered with a thin transparent film of dned secretion. 

Publicity. Something should be said regarding the publicity given 
in the investigation of poisoning cases. Many druggists, for instance, 
have received public blame erroneously, and as a result have lost their 
business because the facts of a case were not given to the newspaper 
in proper detail. There is a case on record of a man who recehed 
from a druggist strychnine on a doctor's prescription, with instructions 
for safe dosages. The victim, getting good results with the drug prop- 
erly administered, figured he would have quicker results by taking 
larger doses; in doing so he gave himself an accumulated overdose, 
which proved fatal. The state held the druggist; but upon investiga- 
tion found that the prescription was compounded perfectly. However, 
the unpleasant notonetj forced the druggist out of business If the 
facts had been explained in the first news release, a false impression, 
supplemented by false fears that they might be future “victims," would 
not have seized the public, and they would not have lost faith in the 
druggist’s reliability. _ ____ 
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CHEMICAL INFORMATION 

Chemical Elements. A brief description of chemical formulas is 
in order at this point. AH matter is built up of tiny particles called 
atoms of elements. There are atoms of copper, atoms of sulfur, atoms 
of iron, and so forth. The chemist represents each of these elements 
by a kind of chemical shorthand, called chemical symbols. The 
symbols encountered in this book arc: 


Ag silver 
As STjcnic 
B boron 
IJa barium 
Bi bismuth 
C carbon 


Ca calcium 
Cl chlorine 
F fluorine 
H hydrogen 
Hg mercury 
I iodine 


K potassium 
Mn manganese 
N nitrogen 
Na sodium 
O oxygen 
P phosphorus 


Pb lead 
S sulfur 
Sb antimony 
Zn rinc 


Although there are about ninety-two naturally occurring different 
elements (the total including those prepared artificially was 101 in 
1958 and more may be prepared as artificial products of nuclear re- 
actions) in the world, with corresponding symbols, only a few are 
really common. Thus one-half of all the earth's crust is oxygen; one- 
quarter is silicon. The human body is chiefly oxygen (64%), carbon 
(20%), and hydrogen (10%); the rest is calcium (2%). nitrogen (2%), 
phosphorus (1%); all other elements add up to only 1%. 

Atoms Combine to Form Compounds. Elements may combine 
chemically. For example, the smallest part of carbon monoxide, the 
deadly gas present in automobile exhaust gas, contains one atom of 
carbon and one atom of oxygen. Carbon monoxide is written CO; 
this is called a molecule of carbon monoxide. A molecule is the 
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smallest amount of matter still retaining the characteristics of any 
particular substance. A molecule of water contains two atoms of 
hydrogen and one atom of oxygen, written H a O. 

Some molecules contain more than two elements. For instance, 
sodium carbonate or washing soda, Na 2 C0 3 , contains sodium, carbon, 
and oxygen; and sodium bicarbonate or baking soda, NaHCOj, con- 
tains sodium, hydrogen, carbon, and oxygen; thus a molecule of each 
of these compounds contains at least six atoms. 

Sometimes the diflcrent ratio of atoms in the molecule forms dif- 
ferent compounds. As examples, there are sodium nitrite, NaNOj, 
with two atoms of oxygen and sodium nitrate, NaNO a , with three. 
Organic materials, such as the alkaloids, may have a great number 
of different atoms. Morphine, for instance is C I7 H 1B 0 s N-H 2 0, which 
means that it contains water (H 2 0) in the compound itself, together 
w'ith 40 other atoms. Salts of alkaloids containing acid groups, such 
as morphine sulfate, are prepared in such a way as to make them 
water-soluble. Also the way atoms are joined together in space often 
changes their properties. There are, for instance, 32 different kinds of 
sugar, like glucose or grape sugar, with the formula C 6 H 12 O a - 

Acids and Alkalies. Some compounds are closely related. This 
causes them to react chemically alike, and makes the symptoms and 
treatment of poisoning by these substances similar. 

Acids all contain hydrogen, turn litmus pink, and are sour to the 
taste, for example, HCI, hydrochloric acid, H 2 SO«, sulfuric acid; 
HN’Oj, nitric acid These are sery powerful acids, and seriously cor- 
rode and damage human tissue, often causing death. Other acids are 
relatively harmless in dilute solution Carbonic acid (II 2 C0 3 ), for 
instance, forms the fizz in soda water and soft drinks; and vinegar 
contains about 5% acetic acid, (HC 2 H 3 0 2 ). 

Alkalies, also called bases or hydroxides, all contain the hydroxyl 
group (OH), turn litmus blue, and feel soapy: for example, sodium 
hydroxide. NaOH; potassium hydroxide, KOH. These two are power 
ful, corrosive alkalies called caustic alkalies. Caustic alkalies burn and 
destroy human tissue. (The word caustic is derived from the Greek 
kaustiftos, “burning.") Other alkalies are relamely weak, lor example, 
calcium hydroxide or limewater, Ca(OH) 2 ; dilute ammonium hydrox- 
ide. nh 4 oh. 

Neutralization to Form Salts. Salts are compounds formed when 
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acid* react with alkalies; this process is called neutralization. The 
chemist represents this by means of a chemical equation. For instance, 
when sodium hydroxide (lye) reacts with hydrochloric acid, common 
table salt is formed. The chemical shorthand for this reaction is; 

Sodium hydroxide -f* hydrochloric add forms table salt water 
NaOlI 4- HO form i NaCl -J" lI »° 

This process of neutralization is utilized in treating for poisoning 
from acids, or from bases. If a strong, powerful add such as sulfuric 
acid has been swallowed, a weak alkali sudi as limewater is admin- 
istered, and chemically neutralizes the acid: 

Swallowed administered harmless 

accidentally * as antidote forms compounds 

Sulfuric add 4 * limewater forms calcium sulfate 4- water 

H 2 S0 4 4* Ca(OII) a forms CaSO t 4* 2HjO 

If on the other hand a powerful caustic alkali such as sodium hy- 
droxide has been swallowed, the patient is given a weak acid such as 
citric acid in fruit juices, or acetic acid in vinegar; this nullifies the 
damaging effect of the caustic by neutralizing it: 

Swallowed administered forms harmless 

accidentally ' as antidote compounds 

Sodium hydroxide (lye) -f- acetic acid forms sodium acetate -f- water 
(in vinegar) (a salt) 

NaOH -f HCjHjOj forms NaCjHjOj -f- HjO 

Notice that only weak adds or weak alkalies are administered. Never 
give the patient a strong acid or a strong alkali: it will do as much 
harm as the original poison. Never give washing soda; it acts like a 
strong alkali. 

if only a very dilute solution of an add has been swallowed, certain 
carbonates may be used to nullify the effect of the acid. While chem- 
ically speaking this is not strictly neutralization as defined in a pre- 
ceding paragraph, its effect of destroying the acid is the same. This 
is best effected by the administration of weak alkalies, as the carbo- 
nates,, or calcined, magnesia. The caiho nates, use up the. acid and 
form carbon dioxide. In an emergency, soap suds or whiting may be 
used. It must be remembered that all antidotes given should be dis- 
solved in large amounts of liquids (water or milk). 
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Swallowed administered forms harmless compounds 

accidentally as antidote 

Very dilute (5%) calcium calcium carbon 

hydrochloric acid carbonate J ormJ chlonde watcr ~r dioxide 

Dilute HC1 -f CaCO a forms CaCl 2 -f H a O 4- C0 2 

Carbonates and Acids. A carbonate should never be administered 
if the acid poison is concentrated, because the carbon dioxide gas may 
be evolved so vigorously that it damages the already injured tissue of 
the stomach. 

Sources of Drugs. Mineral, vegetable, or animal substances that 
may irritate, soothe, or otherwise affect human tissue are used as drugs. 
(1) Minerals treated chemically produce acids, alkalies, and salts. (2) 
Vegetables yield drugs from various sections of the plant— flowers, 
fruit, sap, roots, bark, and in many instances the entire plant. The 
crude drug obtained from the plant is not often used; usually it is 
treated by physical or chemical methods The crude drug from which 
the alkaloids are prepared is treated with various solvents which ex- 
tract or dissolve out the active ingredients (for example, morphine 
from crude opium); and these active ingredients may themselves later 
be treated chemically to produce other drugs (for example, apomor- 
pliine from morphine). (3) Animal organs from which drugs are pre- 
pared include the pancreas, the thyroid, and other glands. 

Important General Drugs. Alkaloids are found in plants or are 
made chemically from plant extracts. They consist largely of carbon, 
hydrogen, and nitrogen. Alkaloids do not dissolve readily in water, 
but their salts do (for example, morphine sulfate, cocaine hydro- 
chloride); and these salts are the preparations generally used in 
medicine. 

Allergy agents are drugs used to allay allergic manifestations. Many 
of these are antihistamine or histamine-antagonizing agents like Pyri- 
benzamine, Benadryl, Chlortnmeton. 

Analgesics arc drugs that relieve pain without causing loss of con- 
sciousness. Some of such drugs are alkaloids like morphine. There are 
a number of synthetic chemicals that arc used for this purpose. 
Meperidine hydrochloride (Demerol hydrochloride) is an example ol 
a nonopiate, addicting analgesic. 

Anesthetics may be general, like ether, chloroform, or cyclopropane, 
which cause loss of consciousness; or local, causing loss of sensitivity 
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Paint Removers. Methyl alcohol, ethyl alcohol, benzene, acetone, 
methylene chloride, ethyl acetate, ethyl methyl ketone. 

Antifreezes. Ethylene glycol, methyl alcohol. 

Doses. Poisons do not always injure or kill; in fact for any given 
poison there may be some small concentration that is beneficial to the 
body. Accordingly poisons are often found in medical preparations, 
and are thereby the source of accidental poisoning. The 'quantity of 
these substances to be safely administered as medicines of course 
varies greatly with the disease, the weight, sex, age of the individual, 
and so on. The average adult doses given in this book have been 
taken from the Merck Index (Sixth Edition, 1952). For a child, apply 
Cowling’s role: 

. age on ncxt birthday . .... 

Childs dose ■= - — - times adults dose. 

24 

Thus a child who will be six on the next birthday should take or 
of the prescribed adult dose. Fatal overdoses would vary greatly 
in different cases, and arc stated here only as an approximate guide 
for the investigator. 

In cases where several concentrations of the same medicine are cm 
the market, the investigator should be careful to determine which 
one has been taken. As an example, tincture of iodine used to con- 
tain anywhere from 2% to 16% iodine; 2% is die most common. 
Creosote from wood tar is occasionally prescribed, but creosote from 
coal tar cannot be taken without harmful results. Concentrated adds 
are violently corrosive, but the same acid in diluted form may not be 
very dangerous. « 

IDENTIFICATION BY CHEMICAL MEANS 

The accurate identification of a poison should be done only by a 
toxicologist trained and skilled in chemical analysis. He will examine 
the organs, excretions, and tissues of the body for poisons. Set all 
excretions and vomitus aside lor him in scrupulously dean airtight 
glass jars with glass or resistant plastic (not metal) dosures; never add 
preservatives, for this will ruin the chemical tests he is to make. 

It often happens, however, that the substance swallowed must be 
quickly identified, before a toxicologist arrives. Here is the patient. 
Here is the vial of white powder he has swallowed. We think it ts 
white arsenic. Is it 7 To answer just such questions, this chapter gives 
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simple, rapid chemical tests. Their very simplicity means that they 
are not so conclusive as the painstaking analysis that the toxicologist 
will later carry out. 

The appendix has a complete list of chemicals required to carry out 
all tests in this book. The investigator should prepare a kit of these 
chemicals; and especially practice the tests on known samples, so that 
he is familiar with them if ever called to put them to actual use. 

If the police officer intends to carry out the chemical tests described 
in this section it will be advisable for him to receive expert instruc- 
tion for several weeks by a trained toxicologist or chemist in these 
special techniques. 

Preliminary Examination of Poison. (I) First examine the label 
on the bottle or container that held the poison. Consider the source 
of the poison: that is, if it is rat poison, suspect arsenic; if paint, sus* 
pect lead, and so on. (2) Next try to estimate whether the poison is still 
in the stomach, or has passed into the intestines or bloodstream: con- 
sider, for instance, how much time has elapsed since the poison was 
taken, whether it was taken as granules (slowly absorbed) or as a water 
solution or alcoholic solution (quickly absorbed). This will tell you 
how quickly you must act; for example, if cyanides have undoubtedly 
been taken, act without a moment's delay; for with that poison death 
follows swiftly. (3) Then examine the poison itself, noting whether it 
is liquid or solid; whether it is an amorphous powder or crystalline 
needles, flakes or scales; whether it is moist (deliquesces). (4) Notice its 
color, remembering that white substances are easily discolored by 
aging or by impurities. (5) Sniff, but do not inhale it, remembering 
that characteristic odors may be hidden by other smells, or that the 
poison may have evaporated. (6) Test it with moistened litmus paper: 
paper turning pink indicates an acid; paper turning blue indicates 
an alkali. 

General Technique. There are several precautions that any in- 
vestigator must observe m carrying out the tests: (1) Most important 
» extreme cleanliness; the slightest trace ol foreign matter -will Ttiin a. 
chemical test (2) Never taste anything, assume that all chemicals are 
poisonous; wash hands thoroughly before turning to the patient after 
carrying out these chemical tests. (3) When using the alcohol burner, 
heat gently; keep the mouth of the tube pointed away from your own 
face or other persons; keep your hand away from the base of the lamp. 
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■where concentrated add might spill if the tube breaks, {■!) Use small 
quantities of reagent: a few drops often give better color reactions 
than a tubeful. 

Frcparing the Unknown for Analysis. Following the preliminary 
examination, prepare the unknown sample and turn to the individual 
tests given under each poison. Important: Use only a small bit o/ 
your unknown sample; save the rest for later tests; and above all, 
leave most of the sample for the toxicologist to test. The unknown 
is either the original poison, the vomitus, or the breath. Examination 
and testing of tissues of the body should be left to the toxicologist 
The sample must be properly prepared before the tests can be carried 
out 

A Gas: If the unknown is a gas, its identity can often be determined 
by its odor, as most gases have characteristic odors. However, test 
papers may be used ami are very convenient. The gas may be tested 
directly, or dissolved in water and the solution tested, 

A Liquid. Test directly. 

An Inorganic Solid. Dissolve a pinch in 10 cc water, heated if 
necessary to boiling; usually enough of the solid will pass into solution 
to test directly. 

An Alkaloid. Test a pinch of the unknown for solubility in water 
(for example, alkaloid salts). If it appreciably dissolves, test directly. 
If it does not dissolve, shake up a small portion with ethyl alcohol 
(95%) and test the clear liquid that remains after any undissolved 
solid has settled. A third procedure for putting sufficient alkaloid into 
solution is to add dilute hydrochloric acid drop by drop to a pinch of 
the powder, until the powder goes noticeably into solution (it may 
completely dissolve); then use the clear liquid for the color tests. 

The above procedures are much more simplified than the elaborate 
techniques that the toxicologist must use to put the alkaloids into 
solution, but will serve the purpose for color tests. 

Other Organic Solids. Dissolve a pinch in 10 cc. water heated to 
boiling; or 10 cc. alcohol heated to boiling. If neither solvent dissolves 
the solid, shake with ether. 

Spot Tests for Metals. On a porcelain plate place 3 separate drops 
of the aqueous solution of unknown, or 3 pinches of solid unknown. 
Add I drop of aq. ammonium carbonate to sample I; 1 drop of aq. 
ammonium sulfide (white, not yellow) to sample 2; and 1 drop of aq. 
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potassium iodide to sample 3. Colors obtained with inorganic salts of 
various metals are found in Table 2. Sometimes no results are ob- 
tained if the metals are in organic compounds. 


TABLE 2. SPOT TEST FOR METALS 


SALTS OF— 

AMMONIUM j 
CARBONATE 

AMMONIUM 

SULFIDE 

POTASSIUM 

IODIDE 

Antimony 

' White 

Orange 


Arsenic 


Yellow, lorms slowly: ^ 


Barium 

White 

sol. in excess 


Bismuth 

White 

Brownish black 

Dark brown; 

Cadmium 

White 

Yellow 

sol. in excess 

Copper 

Light blue 

Black 

Brown 

Lead 

White 

Black 

Bright yellow 

Mercuric 

White 

Black 

Green, turning 

salts 

Mercurous 

White 

Black; brown to 

red 

Green; yellow-red 

salts 


black 

mixture 

Silver 

White 

Black 

"parrot color” 
White turning 

Zinc 

White 

White; sol. in excess 

purplish m light 


Flame Tests. Some metals in salts can be easily identified by the 
color they impart to flames; the test follows. Melt the tip of a 6-inch 
glass rod, and while the rod is soft, push in about y s inch of a 3-inch 
platinum wire. Use this for flame tests. Dip the wire into dilute 
hydrochloric acid and hold it m the flame. Repeat until the yellow 
color of the sodium flame no longer persists. Hydrochloric acid is 
used since it forms chlorides which volatilize easily. Now dip the wire 
into a solution ol the unknown, and hold it in the flame. The various 
metals are indicated by characteristic colors as follows: 

Red: strontium, lithium Green: barium 

Orange red: calcium Greenish-blue: copper 

Yellow: sodium Violet: potassium 
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Spot Tests for Alkaloids and Narcotics. Pure samples, water solu- 
tions of alkaloid salts, or the solutions prepared as described on page 
1G, will yield the tests as shown in Tables 3A and 3B. A small portion 


TABLE 3 A. SPOT TESTS FOR ALKALOIDS 


t»U>l 

MLtmt 

*Vo« 

T RATIO 

1WO, 

BUI 

MANDEUV'S 

RZACINT* 

POTAUIUJJ 

fEX RO- 
OT ANIDE 

Red 

Morphine 

(turns 

violet) 

Brucine (red 
changing to 
yellow) 

Brucine 

Morphine 


Orange 


Morphine 



Caffeine 

Yellow 

Aconite 

(turns 

violet) 

Strychnine 
(straw- 
colored) 
Brucine 
(see above) 

Aconitine 
Codeine 
(turns green 
then blue) 



Green 

Codeine 

(brownish) 

Aconite 

(yellowish, 

cold) 

Apomorphine 
Cocaine 
(turns blue) 
Quinine 

Cocaine 

(bluish) 

Quinine 

Blue 



Code'ne 
Cocaine 
(from green) 
Morphine 
(from all 
colors) 


Morphine 

(from 

white) 

'Strychnine 

Violet 



Morphine 
(then turns 
all colors) 

Strychnine 
(to rose on 
adding 
NH.OH; 
slow 

changes) 

* 

Brown 

Aconite 

Atropine 

(warm) 



Codeine 
(from olive) 


Colorless 

Caffeine 

Cocaine 

Quinine 

Strychnine 

None 

Atropine 

Caflctnc 

Cocaine 

Codeine 

Quinine 

Nicotine 

Strychnine 

None 

Aconite 

Atropine 

Ca Heine i 

Quinine 1 

None < 

Aconite 

Atropine 

Coca ne 

Codeine 

S'one 


• Frohdc's reagent: 02 gram molybdic and In 100 cc. concentrated HjSO,. 

» Ma.utelin’* reagent: 1 gram ammonium i ana date in 100 cc concentrated H>SO r 
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(1-2 milligrams) of unknown material is placed in the spot plate and a 
drop of the reagent is allowed to run down the side of the depression 
into the material. The spot should be observed for at least five min- 
utes unless otherwise indicated in the table. Color reactions marked 
with a X arc not characteristic and may be omitted from the pro- 
cedure. After the tentative identification of a narcotic, a second 


TABLE 35. NARCOTIC COLOR REACTIONS • 


NARCOTIC 

FROHDE’s 

REAGENT 

FERRIC 

CHLORIDE 

hosh ida's 

REAGENT 

mandelin’s 

REAGENT 

Codeine 

Green to blue ^ 

No change 

Purple with 
green 

Green to blue 

Levorphanol 

(Dromoran) 

Blue 

Yellow 

Blue to green 
ish gray 

Pale brown 

Dihydromorphin- 
one (Diiaudid) 

Blue to pale 
i green to 
colorless 

Blue 

Blue to gray 

Pale brown X 

Acetylsalicylic 
acid (aspirin) \ 

Blue to purple 
to colorless 

No change 

Blue with red 

Green to 
green brown 

Morphine 

Red to purple 
to ome 

Blue 

Purple 

Brown X 

Diacetylmorphine 

(heroin) 

Red to purple 
to olive 

No change 

Red to purple 

Brown X 

Methadone 

(Adanon) 

No change 

No change 

Orange to rust 
to green 
(about 20 
minutes) 

Blue 

Alphaprodine 

(Nisentil) 

No change 

No change 

Red to brown 

Pale green 

Meperidine (Dem- 
erol, Dolantin, 
iKHtipecaine) ^ 

No change 

No diange 

Orange to 
green to 
biuc (<tbom 
15-20 
minutes) 

Red orange 
to yellow 

Amphetamine 

(Benzedrine) 

No change 

No change 

Orange to 
green 

Green 


• After K F Lampe. / C hem Education (1937) 
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sample should be tested along with a known pure sample of the same 
narcotic.* 

SYMPTOMS 

There are times when it is exceedingly difficult to identify a poison 
through the symptoms it produces, because the symptoms may closely 
resemble those produced by a certain illness. For example, peritonitis, 
an acute indigestion, or intestinal obstruction produces symptoms 
resembling those of an irritant poison. The symptoms of apoplexy, 
epilepsy, or cerebral hemorrhage simulate those of narcotic poisoning. 
Opium poisoning may be mistaken for apoplexy, and strychnine pois- 
oning for tetanus. 

One may properly be suspicious when an individual apparently in 
good health suddenly exhibits marked pathological symptoms that 
speedily become extreme. There are no definite and established rules 
to determine poisoning except by chemical analysts of the voraitus, 
feces, urine, or of the food present or suspected. 

Certain general symptoms suggest the possibility of a number of 
poisons, without definitely establishing any specific one. The follow- 
ing items should be closely observed: 

1. Sudden death: Some poisons act swiftly. Tie a string firmly 
around the patient's finger; the tip of the finger becomes purple 
if the patient is living. 

2. Eyes: General vision impaired, pupils contracted or pupils 
dilated. 

3. Bread): The odor of the poison. 

4. Mouth: Dry, or wet (saliva runs), or bleached. 

5. Skin: 

a. Dry. 

b. Rash, 

e. Cyanosis— blue skin caused by insufficient oxygen as a result 
of shallow breathing. Suspect lead compounds, corrosives, or 
poisonous foods. 

d. Tissue damage. Suspect strong acids or alkalies. When strong 

• Under the regulations of tbe Bureau of Narcotics of the U. S Treasury De- 
partment. persona engaged in research, instruction, or analysis of narcotics (Class VI) 
may obtain samples of narcotics under the provisions of tie Narcotic Act 25 U5C 
3220(e) Civil officers may obtain samples of narcotics under the provisions of the 
act, 25 USC. 3222 Information concerning application forms may be obtained 
from The Commissioner of Narcotics, Washington, D C. 



BASIC INFORMATION FOR THE INVESTIGATOR 


21 


acids or alkalies are swallowed, the vomitus is brown or black 
matter, mixed with blood. Portions of mucous membranes of 
the stomach are usually present in the vomitus. 

6. Nausea, vomiting, or diarrhea: from gastro-intestinal irritants. 
Suspect metals or poisonous foods. 

7. Other reactions of the patient: 

a. Stupor. Induced by narcotics or alcohol. 

b. Delirium. 

c. Paralysis. 

Table 4 lists the poisons that are associated with these symptoms. 


TABLE 4. SYMPTOMS OF COMMON POISONS 


Aconite 

1. SUDDEN DEATH 

Cocaine 

Oxalic add 

Ammonia (concentrated) 

Cyanides 

Phenol 

Barium compounds 

Ether 

Strychnine 

Carbon dioxide 

Hydrogen sulfide 

Certain poisons in large 

Chloral hydrate 

Nicotine 

dose 

General Vision 

2. EVES 

Pupils 

Pupils 

Impaired 

Contracted 

Dxlaied 

Camphorated oil 

Barbital 

Aconite 

Camphoric acid 

Chloral hydrate 

Aconitine 

Ergot 

Morphine 

Atropine 

Foods (at limes) 

Mushrooms (at times) 

Barbital 

Lead salts 

Nicotine (first stage) 

Belladonna 

Mushrooms (at times) 

Opium 

Chloroform (liquid) 

Thallium salts 

Cocaine 

Acetic acid (vinegar) 

3. BREATH ODORS 

Chloroform 

Hydrogen sulfide 

Iodine 

Nicotine (later stage) 
Opium 

Sodium nitrite 

Wood alcohol 

Iodine 

Ammonia 

Cresob 

Laudanum 

Camphor 

Cyanides (bitter 

Phosphorus 

Chloral (bananas or 

almonds) 

Thallium salts 

pears) 

Ether 
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A. MOUTH 


Dry 

Wet 

Bleached 

Atropine 

Anything that destroys 

Aconite (numb) 

Belladonna 

the membranes of the 

Ammonia (flakes) 

Opium 

mouth, c g , ammonia, 

Mercury bichloride 


arsenic, etc 

Nitric acid (yellow . 

white, soft) 
Phenols or cresob 
(hard, white) 
Potassium carbonate 
Sodium catbonate 


SKIN 


Dr, 

Aconite 

Alcohol 

Antimony 

Nicotine 

Most poisons daring llie stage os 
collapse 


Rash 

Antimony (like smallpox, rare) 
Arsenic (like enema or scarlet fever) 
Belladonna (like scarlet fever rash) 
Chloral hydrate (urticaria, hives) 
Croton oil 

Opium (itching, rose patches, rare) 
Turpentine 


Cyanosis (Skin and Lips Blue) 
Acetanilid Antipyrine 

Aniline dye* Phenacetin 

All substances listed below under item 6 


Acetic add 

Ammonia water 

Carbolic acid (white to brown) 

Chlorine water 

Creolin 

Creosote 

Cresol 

Croton oil 

Formaldehyde solution 
Hydrochloric acid (yellow) 


Damage 

Hydrofluoric add 
Lysol 

Nitric add (yellow) 

Oxalic add 

Phosphoric add 

Phosphorus 

Potassium hydroxide 

Sodium hydroxide 

Sulfuric add (white to brown) 

Turpentine 


Tissue 


6. NAUSKA — VOMITING— DIARRHEA 

Alt adds and alkalies Antimony compounds (white, stringy. 

Aconite bloody voroitus) 

Alcohol (diarrhea at times) Aporaorphine 

Ammonium hydroxide (bloody Arnica 

vomitus) Arsenic (brown, bloody vomitus) 
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6. NAUSEA— VO MITINC— DIARRHEA— CONTINUES 


Barium salts 
Bismuth 

Calcium hydroxide 
Camphorated oil 
Chlorine water 
Chloroform 
Copper salts 

Corrosive sublimate (green, bloody 
stools) 

Cresols 
Croton oil 

Digitalis (grass green vomitus) 
Ergot 

Food poisoning 
Formaldehyde solution 
Gasoline 
Hydrogen sulfide 


Iodine 

Lead compounds 
Mercury 

Mushroom poisoning 
Opium 

Phosphorus (green brown vomitus, 
luminous in dark) 

Picric acid 
Potassium chlorate 
Potassium carbonate 
Potassium hydroxide 
Silver nitrate 
Sodium fluoride 
Sodium hydroxide 
Thallium salts 
Turpentine 
Zinc salts 


7. OTHER REACTIONS 


Stupor 


Acetanilid 

Chloroform 

Aconite 

Codeine 

Aconitine 

Ether 

Alcohol • 

Formaldehyde solution 

Allonal 

Gasoline 

Aminopyrine 

Heroin 

Amytal 

Medinal 

Aniline dyes 

Morphine 

Amipyrine 

Opium 

ApomoTphine 

Paraldelvyde 

Atropine 

Phenacetiri 

Barbiturates 

Phenobarbital 

Belladonna 

Sulfonal 

Bromides 

Tnonal 

Chloral hydrate 

Turpentine 


Delirium 

Alcohol Camphor 

Belladonna (happy, noisy) Strammonium 


• Do not confuse a fractured skull or concussion with alcoholic poisoning. There 
h«*ve been instances where an individual who was thought drunk was lodged in a 
local jail, and only later upon examination was lounu to be suffering actually from 
a fractured skull or a concussion. 
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Paralysis 

Aconiie Lead 

Arsenic 

EMERGENCY TREATMENT 

Send for a physician at once. Make this your first and most im- 
portant duty. 

Get in touch with the poisoning control center of your municipality 
or your local health department. A number of cities have agencies; 
for instance the Department of Health of the City of New York, the 
Boston I'oison Information Center, the Chicago Pohoning Control 
Center, the Duke Hospital Poison Control Center of Durham, N. C, 
and some counties and states, like Nassau County in Long Island and 
the New York State Department of Health, maintain such units. 

MEASURES TO BE TAKEN BEFORE THE ARRIVAL 
OF A PHYSICIAN 

The following steps have been recommended in the Journal of the 
American Medical Association, Volume 165, Oct. 12, 1957, by the 
American Medical Association as proper in the case of a suspected 
poisoning. 

I. SWALLOWED POISONS 

Many products used in and around the home, although not labeled 
poison, may be dangerous if taken internally. For example, some 
medications which are beneficial when used correctly may en- 
danger life if used improperly or in excessive amounts. 

In all cases, except those indicated below, remove the poison from the 
patient’s stomach immediately by inducing vomiting. This can- 
not be overemphasized, for it is the essence of the treatment and 
is often a lifesaving procedure. Prevent chilling by wrapping 
patient in blankets if necessary. Do not give alcohol in any form. 
A, Do Not Induce Vomiting If: 

1. Patient is in a coma or unconscious. 

2. Patient is in convulsions. 

3. Patient has swallowed petroleum products (i.e., kerosene, gaso- 
line, lighter fluid). 

4. Patient has swallowed a corrosive poison (symptoms: severe 
pain, burning sensation in mouth and throat, vomiting). 

Call a physician immediately 



BASIC INFORMATION FOR THE INVESTIGATOR 


25 


(a) Acid and acid-like corrosives: sodium add sulfate (toilet 
bowl cleaners), acetic add (glacial), sulfuric acid, nitric acid, 
oxalic acid, hydrofluoric acid (rust removers), iodine, silver 
nitrate (styptic pendl). 

(b) Alkali corrosives: sodium hydroxide— lye (drain cleaners), 
sodium carbonate (washing soda), ammonia water, sodium 
hypochlorite (household bleach). 

If the patient can swallow after ingesting a corrosive poison , the fol- 
lowing substances (and amounts) may be given: 

For acids* milk, water, or milk of magnesia 
(1 tablespoon to 1 cup of water). 

For alkalies: milk, water, any fruit juice, or vinegar. 

For patient 1-5 years old— 1 to 2 cups. 

For patient 5 years and older— up to 1 quart. 

B. Induce Vomiting When Noncorrosive Substances Have Been 
Swallowed : 

1. Give milk or water (for patient 1-5 years old-1 to 2 cups, for 
patient over 5 years— up to 1 quart). 

2. Induce vomiting by pladng the blunt end of a spoon or your 
finger at the back of the patient's throat, or by use of this emetic 
—2 tablespoons of salt in a glass of warm water. 

When retching and vomiting begin, place patient face down with 
head lower than hips. This prevents vomitus from entering the 
lungs and causing further damage. 

II. INHALED POISONS 

1. Carry patient (do not let him walk) to fresh air immediately. 

2. Open all doors and windows. 

3. Loosen all tight clothing 

4. Apply artificial respiration if breathing has stopped or is irregular. 

5. Prevent chilling (wrap patient in blankets). 

6. Keep patient as quiet as possible. 

7. If patient is convulsing, keep him in bed in a semidark room; avoid 

jarring or noise. „„ - 

8. Do not give alcohol in any form. , ' <% 

III. SKIN CONTAMINATION ’ ^ rrArv 

1. Drench skin with water (shower, hose, faucet). \ 

2. Apply stream of water on skin while removing dothingX^ f't y6 'rp u n* 
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3. Cleanse skin thoroughly with water; rapidity in washing is most 
important in reducing extent of injury. 

IV. EYE CONTAMINATION 

1. Hold eyelids open, wash eyes with gentle stream of running water 
immediately. Delay of few seconds greatly increases extent of in- 
jury* 

2. Continue washing until physician arrives. 

3. No not uie chemicals; they may increase extent of injury. 

V. INJECTED POISONS (scorpion and snake bites) 

1. Make patient lie down as soon as possible. 

2. Do not give alcohol in any form. 

3. Apply tourniquet above injection site (e.g., between arm or leg 
and heart). The pulse in vessels below the tourniquet should not 
disappear, nor should the tourniquet produce a throbbing sensa- 
tion. Tourniquet should be loosened for 1 minute every 15 
minutes. 

4. Apply ice pack to the site of the bite. 

5. Carry patient to physician or hospital; do not let him walk. 

VI. CHEMICAL BURNS 

1. Wash with large quantities of running water (except bums caused 
by phosphorus). 

2. Immediately cover with loosely applied dean cloth. 

3. Avoid use of ointments, greases, powders, and other drugs in first- 
aid treatment of bums. 

4. Treat shock by keeping patient flat, keeping him warm, and re- 
assuring him until arrival of physician. 

MEASURES TO PREVENT POISONING ACCIDENTS 

A. Keep all drugs, poisonous substances, and household dienricals 
out of the reach of children. 

B. Do not store nonedible products on shelves used for storing food. 

C. Keep all poisonous substances in their original containers; do not 
transfer to unlabeled containers. 

D. When medicines are discarded, destroy them. Do not throw th em 
where they might be reached by children or pets. 
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E. When giving flavored and/or brightly colored medicine to chil- 
dren, always refer to it as medicine — never as candy. 

F. Do not take or give medicine in the dark. 

G. Head labels before using chemical products. 

MEASURES THAT MAY BE TAKEN BY THE PHYSICIAN 

Gettler and Freircich (Postgraduate Medicine, Volume 15, No. 4, 
1951) have summarized the measures that may be taken by a physi- 
cian in the more common instances of poisoning by poisons taken 
orally. 

GENERAL PROCEDURE 

1. If poison is not known, give 15 gm. of universal antidote in one- 
half glass of warm water. (Activated finely divided charcoal 2 parts, 
tannic acid I part, magnesium oxide 1 part) If universal antidote is 
not available, or if the specific chemical antagonist (see below) is not 
available, large quantities of milk and eggs may be used If poison is 
known, sec specific antidotes (below). 

2. Induce vomiting by stroking back of tongue from side to side, or 
by giving plenty of warm salt water, or by washing stomach by means 
of tube. Avoid these procedures where a corrosive poison has been 
swallowed to prevent rupture of stomach or esophagus. 

3. Administer a cathartic (an ounce of magnesium sulfate in copious 
amounts of water), and flush bowel by high colonic irrigation with 
warm water. 

SPECIFIC ANTIDOTES 

Acids (Strong). Give large quantity of milk of magnesia. Do not 
give bicarbonate; do not induce vomiting; do not use stomach tube. 
Follow from time to time with milk or white of eggs beaten with 
water. 

Oxalic Acid. Administer lime water. Do not give bicarbonate. 
Then follow general procedure 3. 

Alcohol (Wood). General procedures, 2 and 3, then intravenous 
3 to 5% bicarbonate solution with 5% glucose. If the patient is 
conscious, give bicarbonate orally; ethyl (grain) alcohol is also bene- 
ficial (50 ml. every four hours). 

Alkalies. Give large quantity of 1% acetic acid solution or vinegar 
in a proportion of 1 to 4. Do not induce vomiting. Do not use 
stomach tube. Follow with milk and white of eggs beaten in water. 
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Alkaloids. General procedures 1, 2 and 3. For strychnine: Do not 
induce vomiting and keep patient quiet. For morphine group: N-A !- 
lylnormoiphine intravenously, 5 to 10 mg. and repeat in 10 to 15 
minutes; as much as 40 mg. may be given. 

Arsenic. General procedures 1, 2 and 3; then BAL in repeated in- 
tramuscular doses of 2.5 mg. per kilogram. 

Barbiturates. Benzedrine (amphetamine) 40 mg., intravenously, 
then 20 mg. every hall hour until signs of recovery appear. Also in- 
fusion of 5% glucose in saline, then glucose alone. Do not use tracheal 
intubation or bronchoscopy; use postural drainage to remove accumu- 
lated secretions. 

Barium Salts. Two tablespoons of magnesium sulfate in a glass of 
warm water; then general procedures 2 and 3, followed by milk or 
white of eggs. 

Bromate, Bromine, Chlorate, Iodine. One tablespoon of sodium 
thiosulfate in glass of water or starch solution, then general procedures 
2 and 3 followed by milk of magnesia, 30 cc. in water. 

Cyanides. Act fast. II the patient is conscious, induce vomiting by 
giving warm salt water (1 tablespoon in glass of water). Have the 
patient inhale amyl nitrite for 15 seconds and repeat five times at 30- 
second intervals. Then, intravenously, give 10 cc of 3% sodium 
nitrite and 50 cc. of 25% sodium thiosulfate solution. 

Essential Oils. 120 cc. of liquid petrolatum; then general pro- 
cedures 2 and 3, followed by milk and eggs. 

Fluorides, Sodium Fluoroacetate (1080), Hydrofluoric Acid. Glass- 
ful of lime water, or 1% calcium chloride solution; then wash with 
plenty of water. Intravenously: Pentobarbital, 15 to 20 mg. per kilo- 
gram of body weight; intracardiac injection of procaine for ventricu- 
lar fibrillation. 

Formaldehyde. Milk freely or 1 tablespoon ammonium acetate ltl 
glass of water; induce vomiting with salt water, then milk and eggs. 

Lead (Acute). Magnesium sulfate, 20 gm. to 1 oz. of water; then 
genera] procedures 2 and 3, followed by egg white and milk. 

Lead (Chronic). Sodium calcium versenate (Versene) in glucose 
solution by slow venous drop. The maximum concentration should 
not exceed a 3% solution. The dose in a one-hour period must not 
exceed 0.5 gm. for every 30 pounds of body weight. The total daily 
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dose is not to be more than 1 gm, per 30 pounds of body weight. 
Total dosage for a week must not exceed 5 gm. per 30 pounds of body 
weight. After one week of this treatment, allow one week of rest 
period; then repeat the treatment. 

Mercury. A glass of 5 to 10% sodium phosphite solution or sodium 
formaldehyde sulfoxalate solution; then general procedures 2 and 3; 
then BAL intramuscularly. 

Organic and Fluorophospliates, Parathion E605. Large quantity 
of milk; induce vomiting, perform artificial respiration, then, intra- 
muscularly, % 0 gram atropine sulfate every hour until recovery is 
noticed. 

Phenols. Vomiting by salt water, then large quantities of milk or 
white of eggs; no oils or alcohol. 

Phosphorus. Wash stomach with 2% copper sulfate solution or 1% 
potassium permanganate solution several times; then general pro- 
cedure 3. 

All Other Poisons or Drugs. General procedures I, 2 and 3. 

After preliminary treatment as described above, symptomatic treat- 
ment may be required. 

SPECIAL EMERGENCY TREATMENTS 

Gas. If the poison is a gas, the immediate need is fresh air and 
artificial respiration. If an mhalator is available it should be used in 
conjunction with artificial respiration to supply a greater concentra- 
tion of oxygen, plus 5% to 7% of carbon dioxide, which is the mixture 
usually found in the mhalator tanks. When the patient revives keep 
him quiet and warm. See page 224. 

External Burns. If the poisoning is external— eg, a burn on the 
hand from concentrated acid— the poison is to be washed with (I) 
plenty of water, or (2) if not water-soluble, with soap and water, or 
(3) with alcohol. Then the remaining poison is neutralized: (1) If 
it is an acid burn, wash with milk of magnesia, lime water, chalk, 
whiting, sodium bicarbonate, much soap and water (page 10). (2) If 
it is an alkali burn, wash svith lemon or other citrus juice (citric add), 
or with vinegar (acetic acid). 

Poison from Bite or Injection. If the poison has come from a bite 
or an injection, the poison can sometimes be checked from spreading 
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throughout the body by properly applying a tourniquet or a constrict- 
ing band tightly above the wound. This retards the absorption of 
the poison by the blood. The poison may be removed by sucking, if 
the operator has no cuts In the mouth. Note: When using a restrict- 
ing band , take care to loosen it every If minutes for about one minute 
to 'prevent gangrene. Tire poison may also be destroyed chemically; 
for example, formic acid in ant stings is neutralized by applying am- 
monia water. 

Poisoning by Swallowing. By far the majority of poisons, however, 
will have reached the stomach. Treatment in this case follows the 
steps: 

1. Send for a physician at once. 

2. Emetics to Produce Copious I'omiting. This operation removes 
the bulk of the poison. 

3. /fnlidotes. Chemicals are used to destroy any poison still re- 
maining in the stomach. Since the antidote itself may be poisonous, 
and often cannot be left in the stomach, the antidote is added to the 
washing solution if an emetic is used. The antidote solution is swal- 
lowed between the intervals of vomiting. (See page 32.) 

4. Demulcents. Substances like milk or oatmeal gruel, which form 
a soothing, protective coating over the irritated membranes. 

5. Special Treatments. Keep the patient warm and quiet, elevate 
the feet, give a stimulant (indicated under each poison). Eventually 
cathartics may be given to remove poisons which have already gone 
into the intestines; generally by this time the physician will hare 
arrived. 

Each of these steps will be taken up in turn in the following para- 
graphs. 

Send for the Physician. It is well to remember when sending for 
a physician to give the exact location where the victim can be found. 

It may also be beneficial to inform the doctor what the injury is, and 
if you know, what type poison was taken. 

Emetics. Emetics are medicines or substances that produce vomit- 
ing. In this way the poison is washed out of the stomach. The sooner 
the emetic is given, the better the results will be; and even though 
several hours have elapsed it is still wise to give an emetic, since some 
poisons are not readily absorbed. Avoid emetics if strong acids or 
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alkalies have been taken, since vomiting may rupture the already 
damaged walls of the stomach and esophagus. 

It must be emphasized that a single vomiting does not clear the 
stomach; the vomiting must be repeated several times. Induce vomit- 
ing repeatedly until the vomitus fluid is clear. If vomiting does not 
occur after the emetic has been given, tickle the throat. If the patient 
resists feeding the emetic, place your two thumbs inside his throat (so 
he cannot bite), depress the tongue with the handle ol a spoon, and 
force-feed. It must be remembered that vomiting is more easily in- 
duced and more effective when the stomach is filled with liquid; 
hence the old first-aid dictum for poisoning treatment may be stressed; 
(1) Dilute and (2) wash out. Such dilutions with large quantities of 
lukewarm liquids if available also slow absorption; if salt water or 
soapy water is given, both objectives are accomplished simultaneously. 

Some common emetics follow 

1. Dry mustard. 1 teaspoonful of dry mustard in I glass of luke- 
warm water, give about of this amount and follow with a glass 
of warm water Repeat this same procedure again in 1 minute. Con- 
tinue until the entire glass has been given. 

2. Salt. 2 tablespoonfuls of salt in 1 glass of lukewarm water. Re- 
peat, giving a glass of warm salt water every minute until 4 glassfuls 
have been given. 

3. Soapy water. Shake a piece of mild soap in a bottle of warm 
water to make suds. Give about ]/i of a glassful, and follow with a 
glassful of warm water. Continue until 4 doses have been taken. 

4. Zinc sulfate (white vitriol) Dissolve about 20 grains (about 
as much as can be heaped on a 25-cent piece) in a glass of water. 
Have the patient drink this, followed by a cup of warm water. Re- 
peat until 3 doses (total 60 grams, no moTe) have been given. Do not 
use when the poison taken is an irritant poison. 

5. Pulverized ipecac (ipecacuanha) Good for children. Mix 20 
grains with 1 cup of water; it will form solid particles suspended in 
w-ater, like mustard. Give a total of 3 glassfuls (total 60 grains, no 
more). 

6. Tickling the throat. 

7. Copper sulfate. Dissolve i/£ gm. in 1 glass of warm water. Have 
the patient drink this, followed by a glass of warm water. Repeat in 15 
minutes until 3 doses have been taken. Do not use when the poison 
taken is an irritant poison. 
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Antidote*. An antidole neutralize* the action of a poison either by 
altering its physical state or its chemical composition, thereby pre- 
venting its action or retarding its absorption. The compounds formed 
by antidotes arc very often only slightly less toxic than the original 
poison, or they may become poisonous by remaining in the stomach- 
Therefore, antidotes should be o pari of the lavage or given with the 
emetics. When emetics are employed, the antidotes may be given 
between the intervals of vomiting. Generally, antidotes are given 
repeatedly at short intervals. Tannin is one of the most valuable anti- 
dotes and acts as a precipitating agent. Tannin may be given in the 
form of very strong hot tea. 

Antidotes for Specific Poisons. Following are a few antidotes that 
are useful against specific poisons: 


Acids hating soda, soap, burnt magnesia, chalk 

Alkaloidal poisons ....About 15 drops of tincture of iodine in 
l/j, glass of water 

Alkalies Vinegar or lemon juice 

Banum Magnesium sulfate (Epsom salts) 

Glucosides Potassium permanganate, sodium acetate 

Oxalates Lime water, whiting, or chalk 

Phosphorus Copper sulfate 


Universal Antidote consists of 2 parts of activated charcoal, 1 part 
of magnesium oxide, and 1 part of tannic add mixed together. This 
is given as \/ t ounce (15 gm.) in half a glass of warm water and may 
be used to absorb or neutralize poisons. Universal antidote is con- 
sidered useful in poisoning attributable to adds, alkaloids, glucosides, 
and heavy metals. After administration it is to be followed by wash- 
ing out the stomach, except after poisoning hy corrosive substances. 

Multiple Antidote. A good multiple antidote to have handy is a 
saturated solution of sulfate of iron 100 parts, water 800 parts, mag- 
nesia 88 parts, animal charcoal 44 parts. It is best to have magnesia 
and animal charcoal mixed together in the dry state and kept in a 
well corked bottle. When required for use the saturated solution of 
iron is mixed with eight times its bulk of water and the mixture of 
charcoal and magnesia added with constant stirring. Give vn nine 
glass doses. It is effective against arsenic, zinc, opium, digitalis, mer- 
cury, and strychnine, but not against phosphorus, alkalies, or antimony- 

Physiologtcal Antidotes. This class of antidotes may merely mask 
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the symptoms produced. Used against absorbed poisons, they tend to 
combat the symptoms by arousing an opposite action. They very 
often carry the patient over the critical period and aid in preserving 
life. Following are some examples: 

Aropine for morphine 

Atropine for organic phosphorus insecticides (parathion, malathion) 

Atropine for pilocarpine 

Barbiturates for cocaine 

Caffeine for morphine 

Chloroform for strychnine 

The use of physiological antidotes is strictly limited to the physician 
alone. 

Antidote Kit. The following materials are suggested to meet poison 
emergencies. The kit is suggested for use by the physician , each con- 
tainer having the dose carefully written on the label. 


Ammonium carbonate 
Amyl nitrite pearls 
Antihistamine tablets 
Apomorphmc tablets (2 rag.) 
Atropine syrets (2 mg ) 

BAL (Dimercaprcl) 

Botulism antitoxin 
Caffeine-sodium benzoate 
Calcium gluconate 
Calcium lactate 
Castor oil 

Powdered animal charcoal 
Chloroform 

Cocaine hydrochloride tablets 
(0 03 gm ) 

Epineohnne tablets (1 mg) 
Tincture iodine (7%) 

Cupric sulfate (powdered) 


Limewater 
Magnesia (calcined) 

Morphine sulfate tablets (10 mg.) 
Olive oil 

Potassium permanganate (1% aq. sol. 

to be diluted 20 times) 

Sodium bicarbonate 

Sodium chloride 

Sodium sulfate 

Aromatic spirits of ammonia 

Strychnine sulfate tablets (2 mg.) 

Universal antidote 

Whiskey 

Hypodermic syringes 
Stomach tube or gastric lavage equip- 
ment 

Tourniquet 

Funnel 


The following can be secured at the site where the poisoning oc- 
curred: boiled water; hot, strong, black coffee; eggs; heat applications 
such as water bottles, etc; milk; mustard; salt; soap; starch; tea; 
vinegar. 

Demulcents have a soothing effect on inflamed membranes. They 
are usually given after most of the poison has been removed or count- 
eracted. The following demulcents are suggested: 
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Milk 

Whites of eggs 
Flour pane 
naxtcttl lea 
Elm bark tea 


Gelatin solution 
Gum arable solution 
Oatmeal gruel 
Cream of Wheat 


If the stomach tissues are injured, cool the demulcents before feeding. 


SPECIAL TREATMENTS 

Cathartics induce bowel movement. // adominal pains are present 
cathartics should not be used because the pains may be caused by 
appendicitis. Cathartics are seldom used, since the poison is best 
brought out by way of the mouth. If the poison lias been swallowed 
several hours before first aid is administered, or if the poison is 
quickly absorbed, the physician may recommend the use of cathartics. 
(Laxatives, milk of magnesia, mineral oil, and agar-agar are often 
used.) 

The form in which the poison is eventually eliminated varies con- 
siderably. For example wood alcohol is excreted as formic acid within 
a few days; on the other iiand ethyl alcohol is oxidized and eliminated 
from the body as carbon dioxide and water within 24 hours. Mercury 
bichloride is taken up by the white blood cells, chiefly in the liver and 
kidneys, and appears in the urine and feces within a Tew hours to two 
weeks after ingestion. Carbon monoxide remains in the blood and 
muscles for several hours. 

Stimulants increase the activity of the heart and the nervous system- 
Do not give stimulants to persons sustaining head injuries, internal 
injuries, or excessive bleeding. Alcoholic beverages are not good 
stimulants. For some poisons there are certain stimulants that should 
be carefully avoided, for they produce bad ellccts; these cases are noted 
under cadi poison in the next chapter. Otherwise generally useful 
stimulants are: 

Aromatic spirits of ammonia (1 teaspoonful in y t glass of water) 

Strong, hot, sweetened coflee or tea 

Analgesics and sedatives are preparations that induce sleep and 
relieve pain. Unless prescribed by a physician, analgesics and seda- 
tives should be avoided, as many of these preparations are habit-form- 
ing. Aspirin tablets (5 grain) are helpful, and are not considered 
habit-forming. 
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GENERAL INFORMATION, CHEMICAL IDENTIFICATION, 
SYMPTOMS, AND EMERGENCY TREATMENT 

Because this book is intended for use during an emergency, it is 
desirable to give specific and practical information about individual 
poisons. A similar pattern is followed in characterizing and describ- 
ing each poison. The pattern follows four main topics: 

1. General information covering, in the order mentioned, name, 
formula, other names for the same substance, physical appearance, 
industrial preparation and use, medical use, normal medicinal dose, 
and fatal dose- The most common name is given first. Acids and alco- 
hols are listed under A, that is Acid, Hydrochloric; Acid, Sulfuric; 
Alcohol, Ethyl; Alcohol, Methyl. Refer to the index at the back of 
this book if you do not immediately locate the name of the poison you 
suspect. Fluorides, for example, will be found both under Acid, 
Hydrofluoric and Sodium Fluoride. 

2. Identification by chemical means. 

3. Symptom* • identification by physiological means. 

4. Emergency treatment • first aid before the physician arrives. 

Remember: Call a physician immediately. Get in touch with your 

Poisoning Information Center. 

Acetanilid (C*H 5 NHCOCH 5 ), acety lam i nobenzene, acetylaniline, 
antifebrin, or phenylacetamide is colorless, odorless, crystalline scales 
or powder, with a slightly pungent taste. It is produced by boiling 
aniline with glacial acetic acid for several hours; the crystalline mass 
resulting from this process is then distilled. It is used in manufactur- 
ing medicinals and dyes, in stabilizing hydrogen peroxide, and in 
varnishes. 
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Acetanilid is used principally to relieve neuralgic and muscular 
pains, or to reduce tcmj>eraturc in mild fevers; also as a dry powder, 
with or without boric acid, for antiseptic dressings. 

Most poisonings from acetanilid are accidental. The average dose 
is 3 grains, or 0.2 gm.; the fatal dose is difficult to determine; 10 to 
20 grains may kill a person with a weak heart, whereas a person with 
a normal heart may survive a dose up to 30 grains. Death may be 
sudden or die victim may linger for several days. 

Identification. p-Aminophcnol is found in the urine the morning 
after repeated doses of acetanilid have been taken. Extracted with 
ether. Test I. (a) Cone. HCI; ( b ) fresh aq. solution of chloride of 
lime; (c) aq. potassium permanganate; (d) aq. 5% sodium nitrate: 
(e) dil. sodium hydroxide; (/) 5% beta-naphthol in ethyl alcohol. 
Treat unknown with (a), then dilute with water. Separate into three 
portions, and test as follows: Portion 1: Let 1 cc. of (b) run gendy 
down the side of the tube. DIuc color at the juncture shows acetanilid. 
Portion 2: Add 1 cc of (c). Green shows acetanilid. Portion 3: Add a 
few drops (d); make alkaline to litmus paper with (e), and then add a 
few drops of (/). Red basic azo dye shows acetanilid. (See Phenaceun 
tests.) Test 2. (g) Chloroform; (A) dit. potassium hydroxide. Gendy 
heat 2 cc of unknown + 2 cc of (g) + 2 cc of (A). The offensive 
odor of phenylisocyanide indicates acetanilid and other aniline de- 
rivatives 

Symptoms. Nausea and vomiting; cyanosis (face and hands blue); 
slow, feeble pulse; subnormal temperature; mental sluggishness; 
stupor; collapse. 

Treatment. Give universal antidote. Wash out the stomach with 
240 cc (8 oz.) of potassium permanganate solution (1:1000) or use an 
emetic of Epsom salts. Give hot tea or coffee. Administer oxygen 
containing 5% carbon dioxide to relieve the cyanosis, and apply arti- 
ficial respiration if necessary. Keep the patient warm, quiet, and in a 
recumbent position. 

Other Poisons. Acetophenetidin, aminopyrine, aniline dyes and 
inks, antipyrine, and phenacetin call for the same treatment as for 
Acetanilid. 

Acid, Acetic (CHjCOOH) is a colorless, pungent organic acid. IW,- 
000 tons of which are manufactured each year by catalyrically adding 
water to acetylene to form acetaldehyde, followed by oxidadon with 
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air. A second method is the distillation of wood, a crude acetic acid 
being produced from the pyroligneous acid resulting from this wood 
distillation; this is one source of acetic anhydride, from which acetate 
plastics, airplane dopes, cellulose acetate rayon, moving picture safety 
film, etc. are made in enormous tonnages. Acetic acid is also widely 
used in rubber coagulation, in the textile dyeing and printing trades, 
for gums and resins, as a solvent for many organic compounds, and in 
the manufacture of acetate chemicals. 

A solution containing about 99.5% (over 99%) acetic acid in water 
is called glacial acetic acid because it freezes to an icelike or glacier- 
like solid just below room temperature. This concentrated acid is 
used by some physicians to destroy warts. Glacial acetic acid causes 
seveie bums upon contact with the skin. 

A very dilute solution (6% acetic acid) is used by some physicians 
as a cooling drink to relieve thirst from fever, or in fever-cooling 
lotions. 

By law, vinegar, which is made by the fermentation of cider, must 
contain over 4 gm. of acetic acid per 100 gm. of vinegar (actual con- 
tent varies between 4% and 5%). Since acetic acid is a weak acid, and 
since vinegar is only a dilute solution of this weak acid, ordinary 
household vinegar is a most useful acid for neutralizing alkalies that 
have been accidentally swallowed (see page 10). 

The average dose of the 6% solution is 30 minims, or 2 cc. Two 
tablespoonfuls of glacial acetic acid has caused death of an adult. 
Death occurs in a few hours. 

Identification. The odor of vinegar identifies acetic acid. 

Symptoms. Burns on the lips and mouth; severe pain in the throat 
and stomach; nausea and vomiting; intense thirst; difficulty in swal- 
lowing; rapid, weak pulse; slow, shallow breathing; twitching of the 
muscles, or convulsions; collapse. 

Treatment. If concentrated acids have been swallowed, avoid the 
use of emetics, stomach pump, or carbonates (that is, avoid chalk, 
whiting, or baking soda), the carbonates react with the acid to give 
a violent evolution of carbon dioxide gas, which may further damage 
the injured stomach tissue. Neutralize the 3cid with an alkali such as 
limewater, milk of magnesia, or soapsuds. However, if dilute acid 
has been swallowed, chalk or bicarbonates may be used. Have the 
victim swallow plenty of water to help dilute the acid. Give raw eggs 
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and milk to protect the mucous membranes of the esophagus and 
stomach. Keep the patient warm and quiet. 

External Treatment. Wash with an abundance of water, and apply 
a paste made with water and baking soda, or water and chalk; finally 
wash off again with quantities of water. 

Acid, Boric, or Boracic Acid. These names commonly refer to 
orthoboric acid (H a BO a ), which has been obtained for a hundred years 
by condensation and crystallization of hot gases from volcanoes in 
Italy. The add is obtained also by treating borax (NajB^Oj- 10H a O) 
with hydrochloric add. Boric acid forms white, thin, lustrous Bakes. 
Borax, of great importance in making Pyrex brand glass, is a familiar 
cleaner and water softener about the home. 

Externally boric acid is used in ointments and dressings for bums, 
cuts, and skin diseases; in a I to 4% solution as an eye wash; and in a 
2 to *1% solution as an irrigant. The chief danger is in mistaking 
boric acid for sugar, in making up an infant’s milk formula. One to 
2 gm. per day may result in serious symptoms. 

Identification. Borates arc found in the urine, (a) Aq. NaNO a ; 
(&) aq. Na a CO a ; (c) ethyl alcohol. Evaporate urine to near dryness; 
then add 1 cc o£ (a) + 1 cc of ( b ). Heat to dryness. Mix the residue 
with 2 cc of (c) and bum. A green flame indicates boron as volatile 
(CjH s ) # BOj. 

Symptoms. Nausea, vomiting, diarrhea, headache, cold sweat, sub- 
normal temperature, rash, weak heart, collapse. 

Treatment. Halt the use of boric acid. If the poisoning is acute, 
summon a physician. Wash out the stomach with an emetic; give hot 
coflce or milk as a stimulant. Avoid baking soda. Keep the patient 
warm and quiet. 

Acid, Camphoric See Camphor. 

Acid, Carbolic See Phenol. This is not really an acid; the name is 
misleading. It should not receive the general first-aid treatments given 
for acids. 

Acid, Hydrochloric (HC1), chlorhydric acid, muriatic acid, or spirit 
of salt is sold chiefly as an aqueous solution containing about 38% 
HCI. This solution has a pungent odor and fumes; it gives oil white 
smoke if a bottle of ammonium hydroxide is brought near. The pure 
add is colorless, but the commercial product is often yellowish from 
traces of iron salts. Hydrochloric acid is produced commercially either 
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by the combination of hydrogen and chlorine, or by the actio 
sulfuric acid on common table salt (sodium chloride). The aci 
used extensively in the laboratory, in industry to clean metals, ; 
preparing a surface for soldering or plating, and to prepare sol 
salts, such as morphine hydrochloride. 

Dilute hydrochloric acid is prescribed by some physicians loi 
temal use to control stomach acidity and to stimulate digestion 
pernicious anemia; and to allay thirst from fever. Externally the 
is a mild astringent in eczema and skin irritations. 

Hydrochloric acid is one of the strongest known acids, compar 
to nitric acid in chemical action. Most of the poisoning cases f 
this acid are accidental. A few drops of concentrated acid ente 
the windpipe may produce death rapidly. Fifteen cc- is consid< 
sufficient to cause death when taken directly into the stomach. 

Identification. Hydrochloric acid turns blue litmus paper p 
Test 1. (a) Dil. NH t OH. Open a bottle of ( a ) brought near the 
known. White smoke fumes of NH«C1 indicate hydrochloric a 
Test 2. Use unknown diluted with water, (fi) Aq. silver nitrate; 
dil. HNO a . One cc. of aq. unknown -f 1 cc. (6) + 1 cc (c). W 
precipitate, turns slightly purplish in sunlight = hydrochloric j 
or a chloride as AgCl. 

Symptoms. Bums on the lips and mouth; severe pain in the tin 
and stomach; nausea and vomiting; intense thirst, difficulty in s’ 
lowing; rapid, weak pulse; slow, shallow breathing; twitching of 
muscles, or convulsions; collapse. 

Treatment. Avoid emetics, stomach pump, or use of chalk, whit 
or other carbonates if concentrated acid has been swallowed; tl 
may all injure the damaged tissues. 

Neutralize the acid with an alkali such as limewater, soapsuds, 
milk of magnesia. Cive plenty of water to help dilute the acid. F 
raw eggs and milk to protect the mucous membranes of the csopha 
and stomach. Keep the patient quiet and warm. 

External Treatment. Wash with abundance of water and appl 
paste made with water and baking soda. 

Acid, Hydrocyanic (HCN) or prussic acid occurs in aqueous s< 
tion. Pure hydrogen cyanide is a colorless, inflammable liquid, ivli 
boils near room temperature (79® F.). Both the liquid and the a(j 
ous solution have the odor of bitter almonds. The solution, which 
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weak acid, is manufactured by distilling a concentrated solution of 
sodium or potassium cyanide with dilute sulfuric acid, and absorbing 
the vapors in water. The gas may be compressed as pure, liquid hydro- 
gen cyanide containing as warning gases 5 to 10% lachrymators such 
as chloropfcrin, or 20% cyanogen chloride. These are used as fumi- 
gants to rid ships and warehouses of rodents and vermin and to 
fumigate citrus trees. It is not a germicide or bactericide. Cyanide 
salts arc also used in insecticides, for case-hardening steel, and in 
electroplating solutions. 

Hydrocyanic acid is one of the most poisonous substances known; 
the inhalation of its fumes in high concentration will cause almost 
immediate death. Hydrogen cyanide acts by preventing the normal 
processes of tissue oxidation and paralyzing the respiratory center in 
the brain. Most of the accidental cases are due to inhaling the fumes 
during a fumigating process. In the pure state it kills with great 
rapidity. Crystalline cyanides, such as sodium or potassium cyanide, 
are equally poisonous, since they interact with the hydrochloric acid 
in the stomach to liberate hydrocyanic add. This poison has been 
used both for homidde and suiddc; in recent history, a number of 
European political figures carried vials of cyanide salt for emergency 
self-destruction and some used them. Deaths resulted from amounts 
of only a fraction of a gram. A concentration of 1 part in 500 (2.5 mg. 
per liter) of hydrogen cyanide gas is fatal. Allowable working con- 
centration in most of the United States is 20 ppm. Two and one-half 
grains of liquid add has killed. The add acts fatally in about 15 
minutes. The cyanide salts kill in several hours. The average dose 
of the 2% solution is 1.5 minim or 0.1 cc. 

Identification. Cyanides produce an odor of oil of bitter almonds 
on the breath or in vomitus. Test I. (a) Aq. mercuric chloride solu- 
tion; (6) 2.5% aq. methyl orange; (c) glycerin. Dip filter paper into a 
mixture containing 20 cc. of (a) + 10 cc. of (b) + 2 cc. of (c). Dried, 
this paper will keep a month in airtight, amber vials. Paper held to 
the mouth will turn pink in 2 minutes (Sherrard reagent). Test 2. 
(d) Aq. 3% cupric acetate; (e) gladal acetic acid saturated with benzi- 
dine (filter by suction). Immediately before using, mix 15 cc. of water 
4. f cc. of (d) -f 5 cc. al (e); dip fiber paper; hold the wet paper to 
the breath or dip it in vomitus. A blue color in 7 to 10 seconds in- 
dicates 20 to 80 mg. hydrogen cyanide per cubic meter. 

Symptoms. Since this is an extremely rapid poison, rapid acu'on 
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is necessary. Occasionally the victim may make a few voluntary actions 
before death results or alarming symptoms set in. Death results from 
paralysis of the respiration. When a smaller dose is taken the symp- 
toms are dizziness, headache, and shortness of breath, followed by 
convulsions, coma, and collapse. 

Treatment. Immediate treatment is necessary to be of value. If 
amyl nitrite is available, have the victim inhale it immediately for 20 
seconds. Have the victim swallow 2 tablespoonfuls of hydrogen perox- 
ide (3% household variety). Wash out the stomach with hydrogen 
peroxide. Have the victim inhale ammonia. Administer oxygen, and 
apply artificial respiration immediately if natural breathing has 
stopped. 

Other Poisons. Bitter almond oil, cherry laurel water, and other 
cyanides show the same symptoms and call for the same treatment as 
Acid, Hydrocyanic. 

Acid, Hydrofluoric (HF) C , fluohydric arid, or hydrogen fluoride 
occurs mostly as an aqueous solution of the colorless, odorless gas 
(liquefies at 68° F.). The solution is obtained by treating powdered 
calcium fluoride with concentrated sulfuric acid, distilling in a retort 
of lead or platinum, and absorbing the vapor of hydrogen fluoride in 
water. The acid is stored in wax, guttapercha, rubber, lead or plastic 
containers, since glass bottles are etched by this extremely corrosive 
solution. The concentrated acid will fume. The pure liqu.d, the 
vapor, and the aqueous solutions are all employed commercially for 
etching enamelware and glass, for frosting lamp bulbs, in the manu- 
facture of fluorides, for removing sand from metallic castings, and in 
the laboratory for analysis of silicate rocks. The use of hydrofluoric 
acid in industry is increasing. 

Hydrogen fluoride, as vapor, liquid, or solution, is violently cor- 
rosive and extremely dangerous, causing painful skin sores. Most of 
the poison cases from it are accidental. Two drams has caused death 
of an adult. A vapor concentration of 3 ppm is the maximum allow- 
able concentration for workers recommended by the American Con- 
ference of Governmental Industrial Hygienists. 

Identification. Hydrofluoric arid or sodium fluoride may be identi- 
fied by placing the amount to be tested in a shallow container, adding 
a little concentrated sulfuric acid, and covering the container with a 
piece of glass (watch crystal). The glass will etch when heat is applied 
to the container. 
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Symptoms. Bums on the lips ami mouth; severe pain in the throat 
and stomach; nausea and vomiting; intense thirst; difficulty in swal- 
lowing; Tapid, weak pulse; slow, shallow breathing; twitching of the 
muscles; convulsions; collapse. 

Treatment. If much add has been swallowed, avoid emetics, or 
carbonates (avoid chalk, whiting, baking soda). Instead, give plenty 
of water to help dilute the acid. Neutralize the acid with an alkali 
such as limewatcr. milk of magnesia, or soapsuds. The stomach may 
be washed out by a physician, but care should be exercised, since 
the stomach tube may penetrate the weakened wall of the stomach. 
Give raw eggs and milk to protect the mucous membranes of the 
esophagus and stomach. Keep the patient warm and quiet. 

External Treatment. Wash thoroughly with soap and water; and 
apply a paste of sodium bicarbonate, or chalk and water, or milk of 
magnesia. 

Other Poisons. Roach powders or other fluorides are marked by 
the same symptoms and call for the same treatment as Sodium 
Fluoride. 

Add, Nitric (HNO a ), aqua fortis, or azotic add is a heavy, danger- 
ous, corrosive liquid. Commercial concentrated acid contains about 
CS% HNOj, and is colorless if pure, but is often yellow from nitrogen 
dioxide, which forms in it on exposure to air and light. The acid is 
prepared industrially by the catalytic oxidation of ammonia; a small 
quantity js still prepared by the older process of treating Chile salt- 
peter (NaNO a ) with concentrated sulfuric add. 

An especially corrosive variety, fuming nitric acid, contains 87 to 
92% HNOj, and is deep reddish-yellow from excess nitrogen dioxide 
dissolved in it; even the reddish-brown fumes from it instantly attack 
the human tissue. 

Nitric add is a powerful oxidizing agent. With cotton or wood it 
forms cellulose nitrates, the basis of some nitrate explosives (gun- 
cotton, nitroglycerin, smokeless powders) and of nitrate plastics (cel- 
luloid, pyroxylin film, and lacquers). It also forms nitroexplosives 
such as picric acid (trinitrophenol) and TNT (trinitrotoluene). 
Nitric add is used in produdng organic nitrogen compounds, and in 
the etching, photoengraving, and paper trades. Enormous tonnages 
go into produdng nitrate fertilizer's. 

Certain concentrations are used externally for warts, snake bites, 
ulcers, etc. Human tissue and wool form a deep yellow compound 
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even with the dilute acid. Three fluid drams of the concentrated actd 
is considered a dose fatal to adults. 

Identification. Litmus turns pink; paper may be destroyed with 
concentrated acid. Fingers and clothing are stained distinctly yellow 
on contact with the acid, (a) Copper alloy, such as a penny or a dime. 
Heat the unknown with (a); brown fumes (NO*) indicate nitric acid. 

Symptoms. Bums, yellowish in color, appearing on the lips and 
mouth; severe pains in the throat and stomach, nausea and vomiting; 
thirst; difficulty in swallowing; rapid, weak pulse; slow, shallow 
breathing; twitching of the muscles, cons ulsions; collapse. 

Treatment. Avoid emetics, stomach pump, or carbonates (avoid 
chalk, whiting, baking soda) if concentrated acid has been swallowed 
Have the victim swallow plenty of water to help dilute the acid 
Neutralize the acid with an alkali such as milk of magnesia, limewater, 
soapsuds, etc Give raw eggs and milk to protect the mucous mem- 
branes of the esophagus and stomach Keep the patient warm and 
quiet. 

External Treatment. Wash with abundance of water and apply a 
paste made with water and baking soda 

Acid, Oxalic (H.CjO* -2H 2 0) or acid of sugar (a name given oxalic 
acid because at one time it was manufactured from sugar or sawdust) 
is today produced by the action of carbon monoxide on sodium hy- 
droxide. The pure colorless crystals it forms are so stable that they 
are used as an oxidation-reduction standard m analytical chemistry. 
Oxalic acid has a bitter taste, which makes it easy to detect. Industri- 
ally it is used to bleach textiles, straw hats, leather, and furniture, as 
well as in ink and rust eradicators and in metal polishes. 

In medicine its chief use today is to react with, and remove, the 
permanganate wash from surgeon's gloves. Dentists use a 10% solu- 
tion of oxalic acid to hasten the hardening of plaster of Paris im- 
pressions. 

Persons have often accidentally swallowed oxalic acid thinking it 
was Epsom salts, because the two substances resemble each other in 
appearance. Owing to rapid absorption of oxalic acid, death « likely 
to occur within an hour, but it may be delayed for several hours. 
The lethal amount varies between 1 and 3 drams. Usually i/£ to I 
ounce produces death. When the dose is too large, somiting occurs, 
which oilers relief, and possible recovery. 

Identification. Test I. (a) Dil. H 2 SO«; ( b ) aq- potassium perroanga- 
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natc diluted to faint pink; (c) aq. manganous chloride. To 5 cc. of the 
unknown solution add 1 cc. of (a) + 10 cc. ol (b) + a few- drops of 

(c) , the catalyst If the solution becomes colorless when heated to just 
below boiling (tube uncomfortably hot to hold) for 5 minutes, oxalates 
are indicated. Test 2. ( d) Aq. CaC! : . Unknown solution -f- few drops 

(d) . The white precipitate of calcium oxalate indicates oxalates. 

Symptoms. Severe pains in the throat and stomach, nausea, and 

vomiting; intense thirst; rapid, weak pulse; slow, shallow breathing; 
twitching of the muscles; convulsions; collapse. 

Treatment. Avoid baking soda, alkali carbonates, alkalies. Oxalic 
acid docs not destroy stomach tissues as do nitric acid and other strong 
acids; instead it poisons the blood stream. Therefore, as soon as the 
patient has been given plenty of water to dilute the acid, and milk of 
magnesia to neutralize the acid, give an emetic of mustard in warm 
water to get the acid out of the stomach. Give stimulant of black 
coffee or whiskey if necessary. Use raw eggs and milk to protect the 
membranes of the esophagus and stomach. Keep the patient warm, 
quiet, and in a recumbent position. 

External Treatment. Wash with an abundance of soap and water, 
and apply a paste made with water and baking soda for any redness 
or bums of the skin. 

Other Poisons. Oxalates; same treatment as for Acid, Oxalic. See 
Potassium Binoxalate (salt of sorrel or salt of lemon). 

Acid, Phosphoric (H 3 P0 4 ) commonly refers to orthophosphoric acid, 
which is sold as a colorless, syrupy water solution containing 85% 
HjPOj in water. It is made by burning phosphorus and dissolving the 
oxide in hot water, or by adding sulfuric acid to either bone ash or to 
phosphate rock. Phosphoric acid is rapidly increasing in importance 
as an industrial acid; it is used also to produce phosphates, as a substi- 
tute for organic acids in foods and soft drinks, as a rust preventive, 
in engraving, in dental cements, to coagulate rubber, and in chemical 
analysis. 

A weak solution is sometimes prescribed by physicians to relieve 
thirst from fever, and in stomach disorders. 

Average dose of the solution is 15 minims, or 1 cc. Slightly less 
than 2 drams has caused death of an aduic. 

Identification, (a) Aq. silver nitrate; (6) dii. HNO s . To aq. un- 
known add I cc. (a) + 1 cc. (b). The yellow precipitate of Ag a PO, 
indicates orthophosphates. Boil the original solution for 2 minutes 
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and repeat the test. The white precipitate of Ag 4 P 2 0 7 or AgP0 3 
indicates phosphates. 

Symptoms. Bums on the lips and mouth; severe pain in the throat 
and stomach; nausea and vomiting; intense thirst; difficulty in swal- 
lowing; rapid, weak pulse; slow, shallow breathing; twitching of the 
muscles, or convulsions; collapse. 

Treatment. Avoid stomach tube, emetic, or carbonates, if the acid 
taken was in concentrated form. Give plenty of water to help dilute 
the acid. Neutralize the acid with limewater, or milk of magnesia. 
Give raw eggs and milk to protect the mucous membranes of the 
esophagus and stomach. Keep the patient warm and quiet. 

External Treatment. Wash with abundance of water, and apply a 
paste made with water and baking soda, or water and chalk. 

Acid, Sulfuric (H ? S0 4 ), vitriol, or oil of vitriol is a heavy, oily 
liquid, powerfully con-osive. It is manufactured by catalytically com' 
bining sulfur dioxide with oxygen to form sulfur trioxide; the latter 
with water forms sulfuric acid. Ordinary concentrated sulfuric acid 
contains about 98% H 2 S0 4 and does not fume, a still more concen- 
trated variety known as fuming sulfuric acid, Nordhausen acid, or 
oleum and containing up to 80% free S0 3 is used extensively in the 
djeing industry. Both varieties have an enormous affinity for water 
and will char wood, paper, or the human body, though in the latter 
case charring may be only on the surface tissue if the acid has been 
immediately flushed off with water. A dangerous amount of heat is 
given off when water and concentrated sulfuric acid are mixed; always 
pour the acid into a very large amount of water, while stirring. 

Sulfuric acid has been called "the yardstick of civilization" because, 
as perhaps our most important acid, it is used in nearly every chemical 
industry: textile, rubber, paper, petroleum, explosives, electroplating, 

etc. 

Elixir of Vitriol is a mixture containing 19 to 21% sulfuric acid 
with alcohol, cinnamon, and ginger; the mixture finds a place in den- 
tistry as protection against pjorrhea or decaying tissues. A 10% solu- 
tion of sulfuric acid at one time was used to allay fever, in diarrhea, 
and in treating lead poisoning, etc. 

Because of its tremendous corrosive action sulfuric acid is not 
usually given for homicidal purposes except to children. It is some- 
times thrown on a person to disfigure him and may cause death from 
the severe burns inflicted on the skin. Most of the cases of poisoning 
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from this acid result from accidents. Death of an adult has been 
caused by 3.8 grams; and 20 drops may be fatal to a child. 

Identification. Dilute sulfuric acid turns litmus pink and may stain 
clothing red. Concentrated sulfuric acid chars wood, paper, and sugar 
and burns brown holes in clothing. Tmt 1. (a) Make a dilute solu- 
tion of the unknown (Care! Add cautiously in order indicated/ while 
stirring; keep the face away — much heat is evolved) by adding 1 cc. 
of the unknown to 10 cc. of water; (5) aq. barium chloride; (c) dll. 
HNOj. One cc of the unknown solution + 1 cc. of (6) + 1 cc. of (c). 
A white precipitate of BaS0 4 indicates sulfuric acid or sulfates. 

Symptoms. Bums on the lips and mouth which arc first whitish 
anti later turn brown; severe pains in the throat and stomach, nausea 
and vomiting, intense thirst, difficulty in swallowing; rapid, weak 
pulse; slow, shallow breathing; convulsions and collapse. 

Treatment. Summon a physician. Avoid stomach tube, emetics, 
or carbonates (whiting, chalk, baking soda) if the acid taken was in 
concentrated form. Give plem> of water to help dilute the acid; then 
neutralize the acid with limewatcr, milk of magnesia, soapsuds, etc 
Protect the mucous membranes of the esophagus and stomach by 
giving raw eggs and milk. Keep the patient warm and quiet. 

External Treatment. Wash with abundance of water and apply a 
paste made with water and baking soda. 

Aconite, friar’s cowl, monkshood, mouse bane, or wolf's bane is 
obtained from the dried tuberous root of the Aconitum napellus, a 
source of alkaloids, and one of the deadliest drugs. It was used even 
by the ancients, who prohibited traffic in it under penalty of death. 
Aconitine (C 34 H 4 »O n N), the active principle of the plant, is a bitter, 
white, crystalline powder. 

At one time aconite was used internally to slow the pulse and to 
reduce fever; today its value is doubted. External use in neuralgia 
is also finding less favor, because of danger from absorption through 
die skin, and subsequent poisoning. If the aconite has been applied 
to a break in the skin tissue, poisoning from absorption is extremely 
likely. Also the investigator should distinguish between crystalline 
aconitine and amorphous aconitine; the crystalline variety is 10 to 
15 times more poisonous than amorphous aconitine, and a mistaken 
dosage is possible. The majority of poisoning cases result from acci- 
dents. The symptoms come on rapidly; death from the pure alkaloid 
may occur suddenly; and death from the tincture usually takes place 
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in 3 or 4 hours. Death has resulted within 8 minutes. The fatal dose 
is uncertain, probably slightly over 1 mg. 

Identification, (a) Syrupy phosphoric acid; (6) sodium molybdate 
solution. Unknown -J- a few drops of (a) -f- (6); heat over flame. A 
violet color indicates aconite, (c) Dil. H 2 SO*. Unknown -f- (c). Color 
changing from yellow to brown to violet indicates aconite. 

Symptoms. An overdose causes salivation; a tingling sensation on 
the lips, mouth, and in the throat; nausea and vomiting; diarrhea; 
slow, weak pulse; collapse. 

Treatment. Since the poison acts rapidly, the treatment must be 
prompt. Avoid emetics, since unless they can be given immediately 
they fail, and only cause the patient to exhaust himself. Give uni- 
versal antidote, powdered charcoal Give 4 grains of potassium per- 
manganate in 240 cc. (8 oz.) of water Keep the patient warm, quiet, 
and in a horizontal position with head low, apply cold to the head, 
heat to the body. Give a heart stimulant such as aromatic spirits of 
ammonia (l teaspoonful in i/ 2 glass of water) if necessary. 

Othet Potsons. Delphinine, larkspur, and veratnne call for the same 
treatment as for Aconite. 

Alcohols are organic compounds containing the hydroxyl (OH) 
radical. They are of tremendous importance in chemical industry as 
solvents. The three alcohols most likely to be encountered are (I) 
methyl or wood alcohol, which causes blindness, followed by death; 
(2) ethyl or gram alcohol, which is a component of ordinary alcoholic 
beverages: and (3) isopropyl alcohol, which is commonly used as a 
rubbing alcohol. See below for treatments appropriate lor each. Fusel 
oil is a mixture ol amyl alcohols (CjH,,OH) produced in the fer- 
mentation ol corn and other grains They are bad smelling liquids 
which cause tears, coughing, headache, and dizziness. 

Alcohol. Ethyl (C.HjOH), ethanol, ethyl hydroxide, grain alcohol, 
rectified spirit, spirit of wine, or vinous alcohol is an inflammable, 
clear, colorless liquid having a characteristic pleasant odor and burn- 
ing taste. It is produced by fermenting sugars at in moUsses, of 
starches as in grains and potatoes. The fermenting materials are 
organic catalysts, called enzymes, which occur in yeast, a microorgan- 
ism. Ethyl alcohol is also produced from the hydrocarbon gases acety- 
lene and ethylene. Ethyl alcohol is used extensively as a solvent in 
perfumes, flavorings, extracts, and tinctures; in plastics, antiseptics. 
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gums, rains, shellacs, etc. It is a motor fuel in certain countries (e.g., 
India) where gasoline is scarce. 

The common term '‘alcohol'' generally means a water solution con- 
taining 95% ethyl alcohol, which is obtained by distillation. II special 
drying agents are used, the last 5% of water is removed and anhydrous 
or absolute alcohol is formed. Denatured alcohol is ethyl alcohol 
to which camphor, bernene, pyridine bases, or other substances are 
added to make it unfit as a beverage, while retaining its usefulness in 
other respects. 

In beverages, ethyl alcohol content is classified on the proof-gallon, 
which ii 50% water. According to this classification whiskey, rum, 
brandy, and gin are slightly under 100-proof (50% alcohol), wines are 
20 to 40 proof (10 to 20% alcohol), and been are 4 to 12 proof (2 to 
6% alcohol). 

Internally, ethyl alcohol is used as a stimulant (whiskey, brandy), 
a hypnotic, and a narcotic, and to settle the stomach. Externally it is 
used to steriliie the skin of patient and surgeon; and its cooling effect 
upon evaporation makes it useful as a lotion for bruises, inflamma- 
tions. and headaches. 

Death from this alcohol is usually the result of excessive drinking, 
although fatal results have occurred from even I pint of whiskey. 
Two and one-hall ounces have proved fatal to a child. 

Identification. Test 1. (a) Aq. NaOH; (6) tincture of iodine. To 
2 cc. of the unknown liquid add a few drops of (a); then drop by drop 
add (b) in excess (until the color is a permanent straw yellow). Char- 
acteristic iodoform odor or crystals (to obtain these, it may be neces- 
sary to heat the liquid for 1 minute and then coal) indicate ethyl 
alcohol, acetone, or some other organic substances; but iodoform is 
not given by methyl alcohol. Test 2. (e> Copper wire. Heat the 
unknown liquid in a tube; plunge a red-hot copper spiral into the 
liquid. A sharp odor of formaldehyde indicates methyl alcohol. The 
sweeter odor of acetaldehyde indicates ethyl alcohol present in the 
original unknown. 

Symptoms. Effects vary in individuals: some become quarrelsome, 
others sentimental, still others fall asleep and have no stage of ex- 
citement at all. When large amounts are taken, nausea and vomiting 
occur, and the patient enters a depression stage. 

Treatment. The stomach should be washed out with an emetic. 
Give 4 gm. of sodium bicarbonate in water to counteract acidosis. 
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Apply cold applications to the head; give stimulants of hot coffee or 
tea; keep the patient warm and quiet. 

Alcohol, Isopropyl [(CH 3 ) 2 CHOH], dimethylcarbinol, isopropanol, 
or secondary propyl alcohol is a colorless liquid with an acetone-like 
odor. The alcohol is manufactured as an oxidation product of petro- 
leum, and appeared in 1940 as a substitute for denatured, rubbing 
alcohol, the latter being an important military chemical. 

Identification. Isopropyl alcohol has an odor somewhat resembling 
acetone, (a) Mercuric sulfate solution (to make, stir 2 gm. of yellow 
mercuric oxide with 16 cc. of water; then add 8 cc. of cone. H 2 S0 4 and 
continue stirring, finally add 16 cc. more water and stir until com- 
pletely dissolved). Mix 1 cc. of the unknown liquid with 5 cc. of (a); 
heat very gently (in a steam bath) for 5 minutes. A precipitate shows 
that the original was isopropyl alcohol, acetone, or other ketones. 

Symptoms. Not a great deal is known about the poisonous char- 
acteristics of isopropyl alcohol, but its characteristically unpleasant 
odor serves to warn against use m beverages. It is more likely to cause 
nausea and vomiting than to poison dangerously. 

Treatment. Same as for Alcohol, Ethyl. 

Alcohol, Methyl (CH } OH), Hastings naphtha, methanol, pyro al- 
cohol, pyroligneous spirit, wood alcohol, or wood naphtha is a clear, 
colorless liquid, possessing a winelike characteristic odor, and a burn- 
ing taste. Previous to 1924 it was obtained by the distillation of wood; 
hence the name wood alcohol. Today it is manufactured catalytically 
by adding hydrogen to water gas or from hydrogen and carbon monox- 
ide. Industrially it is important as a solvent for shellacs and resins, as 
an antifreeze lor automobiles, as a motor fuel, and in the manufacture 
of many organic chemicals. 

Methyl alcohol is toxic in small doses, even if inhaled; and in the 
concentrated form affects the optic nerve, causing blindness. The 
fatal dose varies between 1 and 2 ounces. It has been stated that 4 
ounces of wood alcohol drunk by each of ten persons would produce 
pain in the abdomen in all within 3 hours; four would die, two of 
these would be blind before death, six would recover, but of these 
six, two would be permanently blind. A concentration of 200 ppm 
of \apor is the maximum allowable concentration for an 8-hour work- 
ing day recommended by the American Conference of Coscrnmental 
Industrial Hygienists. 
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Identification. See tests under Alcohol* Ethyl. 

Symptoms. The beginning symptoms arc similar to those caused 
by grain alcohol: exhilaration and excitement, followed by nausea 
and vomiting, dizziness, headache, dilated pupils and delirium. Per- 
severing coma and death may follow within hours or a few days. The 
victim may recover from the acute symptoms but blindness may result 
from the destruction of the optic nerve. 

Treatment. The stomach should be washed out with 240 cc. of a 
solution of sodium bicarbonate (about 1%), and with an emetic and 
large quantities of water. Keep the patient warm and quiet. Keep 
light away from the eyes. 

Aldrin. See Clilordane. 

Ammonia. See Ammonium Hydroxide. 

Ammonium Hydroxide (NH4OH), ammonia water, aqua ammonia, 
or spirits of hartshorn is formed when ammonia gas, NHj, is dissolved 
in water; the concentrated commercial solution contains 28 to 29% 
NH a . It has a pungent, suffocating odor, an acrid taste, and is clear 
and colorless. Ammonium hydroxide is used in cleaning, in removing 
stains and dirt, in bleaching calico, in extracting plant dyes, in manu- 
facturing ammonium compounds, and for a wide variety of uses 
around the home. Liquid ammonia is used as a refrigerant liquid in 
some artificial skating rinks and commercial refrigerating units. 
Household ammonia may be dear or cloudy; in the latter case am- 
monium carbonate has been added to improve the product. 

Hartshorn Salt, a smelling salt, is a mixture of ammonium car- 
bonate and carbamate. 

Ammonia Water U.S.P. XV, a 10% aqueous solution, is used by 
some physidans internally as aromatic spirits to present fainting. The 
external use of sniffing the vapor to revive persons who have fainted 
is well known; it is also a convenient wash to neutralize the add in 
bee and insect stings. 

Ammonium Hvdroxide is a powerfully corrosive poison, and inhal- 
ing much fumes gives rise to bronchopneumonia. Ammonium hydrox- 
ide has often been taken acddentally, and in some cases as a means of 
homicide or suicide. 

Ammonia Fumes in concentrations of 0.5 to 1.0% by volume are 
lethal to man in a few minutes. A teaspoonful of concentrated am- 
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monium hydroxide has caused death; on the other hand recovery has 
followed the taking of a fluid ounce. 

Identification. Turns litmus blue. Characteristic odor in breath 
and vomitus. (a) Cone. HCL Bring an open bottle o£ (a) near the un- 
known. White fumes of NH 4 CI indicate ammonium hydroxide. 

Symptoms. If strong ammonia fumes are inhaled, they cause the 
larynx to swell; this may cause asphyxia. 'When the solution is swal- 
lowed, extensive destruction is done to the mucous membranes of the 
esophagus. Large quantities cause convulsions and collapse m addi- 
tion to the always present nausea and vomiting, pain in the throat 
and stomach, and a cold, clammy skin. 

Treatment. Avoid emetics or stomach tube. Neutralize the alkali 
at once with an abundance of vinegar, 15 to 30 cc. to 1 oz.) in a 
large volume of water, diluted lemon or orange juice, or other weak 
acid juices. Follow with raw eggs, cream, or olive oil to protect the 
membranes. Administer oxygen or artificial respiration if necessary. 
Keep the patient warm and quiet. Do not leave him alone for 24 
hours. 

External Treatment. Wash thoroughly with water, then with lemon 
juice, vinegar, and again with water. If the ammonium hydroxide 
has got into the eyes, wash with a 5% solution of boric acid. 

Antabuse. See Disulflram. 

Antimony (Sb), stibium, or regulus of antimony is a silvery white, 
lustrous, hard, brittle metal which occurs naturally as the sulfide, 
Sb 2 S 3 , called stibnite. As a metal it is tasteless, odorless, and nontoxic. 
Heated, it volatilizes in air, forming antimony oxides The compounds 
of antimony are toxic Antimony trichloride, a liquid, and antimony 
potassium tartrate (tartar emetic) are the two compounds usually en- 
countered in poisoning cases. Antimony and its compounds are used 
in medicine, m alloys, in fireworks, as a bronzing liquid, to blacken 
iron, etc. Salts of this metal have been responsible lor cases of homi- 
cide, suicide, and accident. A fatal dose may cause death in from a 
few hours to a few days. Since the compounds of antimony produce 
vomiting, the exact fatal dose is uncertain. One and onc-half grains 
has caused death of an adult, and gra* n has proved fatal to a child. 

/dent t/ica! ton. See arsenic tests for the necessity and the method of 
removing organic matter. (See page 17, spot tests.) Orange sulfide, 
Sb 2 S 3 , is characteristic. 



52 


POISONS 


Symptoms. The victim lias a metallic taste, pains in the epigastric, 
shock symptoms, vomiting of blood-stained material; spasms of the 
fingers, arms, and legs; collapse. 

Treatment. Give about 20 grains of tannic arid at once in a cupful 
of warm water, and repeat in 5-grain doses every 30 minutes. If this 
is not available give strong tea. Empty the stomach with emetic, give 
large quantities of warm water followed by raw eggs or milk. Keep 
the victim warm and quiet. 

Antipyrine (C u HijONj), analgesine, anodyninc, dimethyl-oxy- 
quinizine, oxydimethyl-quinizine, parodyne, phenazone, phenyione, 

1 -phenyl-2, 3-dimethylpyrazolon, pyrazoline, or sedatine is a colorless, 
odorless powder or tabular crystals. Its uses, symptoms, and treatment 
are similar to those for Acetanllid. 

Identification. Antipyrine may be in urine, which should be made 
alkaline, then antipyrine extracted with chloroform. Test I. (a) Aq. 
potassium nitrite; (i) dil. HjS 0 4 . Unknown in water + 1 cc. of (a) 
+ 1 cc. of (6). Green crystals indicate antipyrine. (Nitroso test.) 
Fading blue-violet indicates aminopyrine. Test 2. (c) Aq. 10% FeClj- 
Unknown solution -f- 1 drop of (c). Deep red indicates antipyrine. 

Symptoms and Treatment. Same as for Acetanilid. 

ANTU (C 10 U 7 NH-CS-NH 3 ), 1-(1 -naphthyl)-2-lh iourea, alpha-naph- 
thylthiourea, is a rodenticide. This substance is a good rat killer for 
the brown or Norway rat but is not very useful Tor other species of 
rats; it shows a marked species differentiation. It is a crystalline solid, 
with a bitter taste, melting at 198® C, and is practically insoluble in 
water. 

Symptoms. In animals there is a sharp drop in temperature in 30 
to 60 minutes and pulmonary edema which may be the cause oi death. 
One gram is considered the fatal dose for human beings. 

Treatment. Induce vomiting by sticking a finger in the throat or by 
getting the victim to drink warm water or an emetic such as sodium 
chloride solution. Keep the victim warm and quiet. 

Apomorphine (C,jH i: 0 2 N) is an artificial alkaloid made from mor- 
phine by removing 2 molecules of water from the morphine structure. 
Anoraorphine is a white, crystalline substance that oxidizes rapidly, 
the aqueous solution turning green on exposure to air and light. 

It is used medically as a heart depressant, emetic, hypnotic, and 
expectorant; and as a sedative in acute alcoholism. The compound 
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apomorphine hydrochloride is used in injections; i£ the solution is 
not fresh, poisoning may result. 

The prescribed dose of apomorphine administered subcutaneously 
as an emetic is % 0 grain, or 0.001 gm. The fatal amount is very in- 
definite. 

Identification, (a) 3% H 2 0 2 ; (b) chloroform; (c) crystals potassium 
dichromate. To the unknown residue, add 1 cc. ol (a) -f- 2 cc. ot (b) 
containing a crystal of (e). Blue, violet, and finally dark blue solu- 
tion when shaken indicates antipyrinc, apomorphine, or strychnine 
(Hcich’s test). 

Symptoms. When given hypodermically apomorphine causes, in a 
few minutes, intense nausea and vomiting, pallor, flow of tears, ex- 
haustion, and collapse. 

Treatment. Keep the patient quiet, recumbent, and warm by apply- 
ing external heat. Give aromatic spirits of ammonia (1 teaspoonful in 
Vi 6* ass of water) or ammonia by inhalation. Treat for morphine 
poisoning after the emetic effects are gone. Administer artificial res- 
piration if necessary. 

Arnica, leopard’s bane, mountain alkanet, mountain tobacco, or 
wolfs bane is obtained from the dried flower heads of the Arnica 
monlana L,. Compositae, a plant growing throughout the northern 
hemisphere. Arnica is commonly used externally as a counterirritant 
for sore muscles, bruises, sprains, and strains. The quantity that is 
lethal varies; but arnica can produce fatal results in a short time. 
Identification. Characteristic odor. 

Symptoms. Nausea and vomiting, slow, weak pulse; subnormal 
temperature, pallor. 

Treatment. Keep the patient warm and quiet, give an emetic to pro- 
duce vomiting; give medicinal charcoal; follow with raw eggs, milk 
or other demulcent drinks, oatmeal, or cereal gruels. 

External Treatment. Wash thoroughly with soap and water. 

Arsenic (As) or arsenium is a brittle, steel-gray, lustrous, crystalline 
solid. Its compounds are poisonous, Paris gTeen being an important 
copper salt of arsenic. 

Arsenic and its compounds are used for hardening metals, in alloys, 
rat poisons, fl) paper, tree and garden sprays, paper glazes, dyes, pig- 
ments, wallpapers, etc. 

Arsenic compounds are used by poisoners more than any other class 
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of poisons because of their odorless and almost tasteless qualities. In 
several cases they have been introduced into the vagina, rectum, or 
urethra. They have also been used to induce abortion. The poisoner 
may either give a large dose or administer several smaller doses to sim- 
ulate a natural illness. Cases of suicidal and accidental poisoning 
frequently occur as a result of ingesting rat poison or Paris green. 
Poisoning can also occur from eating vegetables and fruit from areas 
where a spray was used. The intensity of the toxemia depends on the 
amount of the arsenic ingested and the speed with which it enters the 
blood, When arsenic is administered in solution, the absorption is 
faster than when given In a solid form. The acid found in the stomach 
will act as a solvent. The lethal dose of most arsenic compounds varies 
from 0.1 to 0.5 gm.; yet woodcutters have accustomed themselves to 
such doses, which enable them to cany heavy loads with ease. 

Identification. Many tests for arsenic and antimony do not work 
unless organic matter is destroyed. The Reinsch test (Test 2) works 
with some but not all organic arsenical*. Try the spot tests, page 17; 
if these give no positive tests for arsenic (or antimony), assume that 
there may be organic matter present, and proceed to destroy organic 
matter as follows (Strryzowski method): (a) Aq. saturated magnesium 
nitrate made alkaline with magnesium oxide. Gently heat 20 gra. of 
unknown with 10 cc of (a) in a porcelain casserole. The mass softens 
and chars. Then heat more strongly; this gives a gray ash of mag- 
nesium pyroarsenate (MgjAsjOj) and magnesium pyroantimonate 
(MgoSb 3 0 7 ). Soak the ash in 25 cc of water; filter and use the 
clear solution for the following tests. Test I. See spot tests, page 
17. The yellow sulfide forms only slowly. Test 2. (Reinsch test. 
All reagents must be arsenic-free; confirm this by running a blank, 
in the absence of unknown.) (6) Arsenic-free djl. HC1; (c) arsenic- 
free burnished copper foil. Acidify 10 cc of the unknown solution 
with (6) until it is barely pink to litmus. Now add (c), and boil 
for 30 minutes, adding water from time to time to replace that lost 
by evaporation (the acid must not become too concentrated). If the 
foil turns black or brown, it indicates arsenic, antimony, silver, mer- 
cury, or bismuth. Wash the foil under running water, then place 
it in a small, closed tube, and heat gently. If the deposit vaporizes 
and deposits further up the tube (sublimes), it indicates arsenic; the 
other metals do not sublime. Test 3. (Gutzeit modification of the 
Marsh-Berzelius test; it will not work with many organic arsenicals 
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unless treated according to the Strzyzowski method described above.) 
{ d ) Arsenic-free mossy zinc; (e) arsenic-free dil. HCI; (/) aq. 5% mer- 
curic bromide. Place a piece of (d) in a tube with the unknown; add 
5 cc. of (c). When bubbles are evolved, hold filter paper dipped in. (f) 
to the mouth of the tube. The paper turns yellow-red, it indicates 
arsenic, hydrogen sulfide, or other reducing agent. 

Symptoms. The symptoms do not usually appear until about ]/ z 
to 1 hour after the poison is taken. The victim will have a burning 
sensation in the throat, pain in the stomach, pallor, nausea and vomit- 
ing, abdominal cramps,- and thirst; cold, moist skin; slow, shallow 
breathing; rapid, thready pulse; coma, convulsions, collapse. 

Treatment. (Arsenic compounds.) Empty the stomach at once with 
an emetic (mustard or SO to 60 grains of zinc sulfate in water). Also 
give Epsom salts in water (I tablespoonful) followed by 50 grams of 
potassium bromide in water. Give plenty of water to replace fluids 
lost from the alimentary canal. Protect the membranes with raw eggs 
and milk. The official U.S.P. antidote is hydrated oxide of iron and 
magnesia. 

Other Poisons. The treatment given above can be used also for 
victims of cobalt salts, as well as the arsenic compounds in ant pastes, 
arsenites, arsenous acid (white arsenic), Donovan’s solution, flypaper, 
Fowler’s solution, Paris green, rat poison, “Rough on Rats,” Scheele's 
green, and other arsenic insecticides. 

Aspirin (CH s COO • C e H, ■ COOH), acetylsalicylic acid, is a crystal- 
line solid that melts at 135° C It is odorless but may hydrolyze to 
give a slight odor of acetic acid (vinegar). It is slightly soluble in 
water, 1 gm. dissolving in 300 cc. of water at room temperature. As- 
pirin is very widely used as an analgesic and antipyretic. It is a com- 
ponent of nearly all analgesic-t)pe tablets. Cases of aspirin poisoning 
are known and a number of deaths have occurred. Those requiring 
particular note are poisoning and death occurring in children from 
the ingestion of flavored and sweetened aspirin. 

The usual dose ranges from 0.3 to 1 gm. Ten grams may cause 
death and 30 to 40 gm. are usually fatal. 

/denti/ication. Test 1. Boil 0 2 to 0.4 gm- of the sample with 2 cc. 
of Milton’s reagent for 30 seconds. Aspirin gives a cherry-red color. 
Test 2. Add a few drops of a solution of I gm. of ammonium molyb- 
date in 100 cc. of sulfuric acid. Aspirin gives a blue color dunging 
to violet. 
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Symptoms. The sjmptomj of aspirin poisoning are those character- 
istic of poisoning by salicylates like methyl salicylate or oil of winter- 
green and salicylic acid: rapid breathing, nausea, vomiting, thirst, 
headache, irritability, delirium and hallucinations, convulsions, deep 
coma, and death attributable to respiratory failure. 

Treatment. Give universal antidote and then wash the stomach 
with 210 cc. (8 oz.) of a potassium permanganate solution containing 
4 grains KMnO*; give additional washing with 500 cc. of 5% sodium 
bicarbonate solution. 

Atropine (CuHjjOjN), atropia, or atropina is an alkaloid obtained 
from the roots of the A tropa belladonna il and some other Solanaceae 
plants. Intensely poisonous, it forms white odorless crystals which 
have a bitter acrid taste. 

Atropine or its salts are used to control spasms and to stimulate 
respiration. It is used internally for a large variety of purposes by 
the physician: but its violently poisonous nature makes it dangerous 
In the hands of anyone but an expert. Applied on the skin, usually 
as the sulfate, oleate, or other salt of atropine, it relieves pain by 
paralyzing sensory nerve endings on the skin, and is often used for 
this purpose in the form of a belladonna plaster. 

The prescribed dose is y, 80 grain, or 0.0004 gm. Dangerous symp- 
toms and death have resulted from 0.1 gm. of atropine for adults, and 
0.01 gm. for children. 

Identification. Test 1. (a) Fuming HNO s ; ( b ) alcoholic potassium 
hydroxide. Moisten residue with (a) and evaporate to dryness in a 
tube in a stream of steam from a kettle. Cool. Add a few drops of { b ). 
Violet, turning red and finally turning colorless, indicates the atropine 
group. (Vitali's test.) Test 2. (a) Hydrobromic add saturated with 
bromine; if the unknown + (a) yields yellow predpitaie, amorphous 
and turning leallike, it indicates atropine. Brown globules possibly 
turning leaflike indicate scopolamine. 

Symptoms. Excessive thirst and dryness of the mouth and throat, 
difficulty in swallowing, dry flushed skin, rapid pulse, rapid respira- 
tions which become slow and shallow, dilated pupils, talkativeness, 
end cwjJsmmuj which jmav become 9uarrelsome, convulsions, stupor, 
coma, collapse. .... 

Treatment. Wash out the stomach with 5% tannic acid solution, 
or give an emetic of mustard water; apply ice to the head. Apply 
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artificial respiration if necessary. Use black coffee as a stimulant. 
Keep warm and quiet. 

Other Poisons. Belladonna, daturine, suboisine, hyoscyamine, 
scopolamine, hyosdne, solanine, and stramonium call for the same 
treatment as Atropine. 

Barbital {(C 2 H 5 ) 2 CaH-0 3 N 2 ], barbitol, barbitone, diethylbarbituric 
acid, diethyl malonylurea, or veronal is an odorless, white crystalline 
powder with a faintly bitter taste. 

It is prescribed by some physicians for internal use to quiet convul- 
sions, and during the intervals between epileptic fits; for seasickness. 
Cor simple insomnia, as a sedative to quiet nerves and lessen hysteria, 
to lower blood pressure, and for relief from neuralgia pains and head- 
ache. Derivatives of barbituric acid are known as barbiturates. 

Soluble barbital is a water-soluble sodium salt, particularly suited 
for injections. Doses, effects, and treatment are similar to those for 
ordinary barbital. 

An average dose (5 grains, or 0 3 gm. causes the patient to fall into 
a deep sleep, which lasts from 4 to 8 hours On awakening, the patient 
often has dizziness and headache. Barbital is reasonably safe in small 
doses. Death has resulted from 1 gm., on the other hand recovery has 
followed after more than 8 gm. were taken. 

Identification. Test 1. (a) Aq. sodium bicarbonate. Boil the un- 
known with (a). Ammonia liberated indicates barbital. Test 2. ( b ) 
Glacial acetic acid; (c) aq, mercuric chloride; ( d ) dll. NaOH. Dissolve 
the unknown in ( b ). Then a few drops of (c). then (d). A white pre- 
cipitate indicates barbiturates. 

•Symptoms. With an overdose, the victim is mentally confused and 
drowsy; coma follows. Pulse rapid, weak, irregular, skin moist; blood 
pressure low; cyanosis; the pupils usually constrict, but may be di- 
lated; collapse follows. 

Treatment. If the patient is conscious, give an emetic of mustard 
and water; use strong black coffee as a stimulant; keep the patient 
awake by slapping with a wet towel across the neck, back, and face; 
keep him warm with blankets and external beat until the physician 
arrives. If necessary, administer oxygen with 5% carbon dioxide to 
relieve cyanosis. 

Other Poisons. Allonal, amytal, dial, ipral, neonal, pentobarbital 
(nembutal), phcnobarbitaJ, and other barbiturate derivatives call for 
the same treatment as barbital. 
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Barium (Ba) ij a silvery metal belonging to the alkaline earths. 
As a free metal it has no importance. Many compounds axe derived 
from barium, most of which arc white in color, yellowish if impure. 
AH water- and acid-soluble compounds of barium are poisonous. The 
compounds are widely used in industry for printing fabrics: in rat 
poisons, ceramics, paints, enamels, pigraemj, explosives, and matches; 
in tire manufacture of optical glasses and paper; in boiler compounds 
for softening water, etc. 

The action of die poison is rapid and may kill within 1 hour, but in 
some cases the victim lives a few days. The fatal dose is variable; 
approximately 1 gm. has caused die death of an adult, although in 
some cases xecovcry has followed after much larger doses had been 
taken. Death usually results from paralysis of respiration. 

Note that in obtaining X-ray photograplts of die alimentary canal, 
barium sulfate carefully freed of all soluble barium salts is swallowed; 
but that barium sulfide and barium sulfite are very poisonous. 

Identification. Test 1. Flame test, page 17. A green flame indicates 
barium. Test 2. (a) Aq. ammonium carbonate. ( b ) dil. acetic add; 
(c) aq. potassium dichromate. Aq. unknown + 1 cc. of (a). A white 
precipitate may be barium carbonate. Dissolve the precipitate in (£>); 
add (c). The yellow precipitate of barium diromate indicates barium. 

Symptoms. Nausea and vomiting, abdominal cramps, diarrhea, 
salivation, paralysis of the arms and legs, pallor. 

Treatment. Give Epsom salts (1 tablcspoonful) or sodium sulfate, 
15 to 30 gm. (\/ z to 1 oz.), followed by an emetic, repeat; follow with 
milk and water. Keep the patient warm and quiet. 

Belladonna, banewort, deadly nightshade, death’s herb, dwale, or 
poison black cherry is a mixture of alkaloids obtained from the dried 
leaves and tops of the Atropa belladonna L. and some other So- 
lanaceae plants. The leaves and root contain 0.3 to 0-4% total alka- 
loids, chiefly atropine, hyoscyamine, and scopolamine, and are used 
as sources of the alkaloids. The normal dose is i/i to 2 grains (30-120 
mg.); the maximum dose is 3 grains (200 mg ). 

Identification. Same as Atropine. 

Symptoms. Nausea and vomiting, abdominal cramps, diarrhea, 
salivation, paralysis of the arms and legs, pallor, weakness, and general 
paralysis. 

Treatment. Wash out the stomach with 5% tannic add solution; 
give emetics; apply ice to the head; apply artifidal respiration if neces- 
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sary. Use black coffee as a stimulant. Keep the patient warm and 
quiet. 

Benzene Hexachloride (C 6 H c C 1 6 ), BHC, 1,2,3,4,5,6,-hexachloro- 
cyclohexane is an insecticide. The commercial product contains a 
mixture of various isomers- It is used in a wide variety of formula- 
tions including solutions, emulsions, wettable powders, dusts, and 
poison baits. Lindane, which is essentially the pure gamma isomer, 
is used in the form of powders, wafers, pellets, or crystals in vaporizers. 

The ingestion of from % to 1 oz. (20 to 30 gm.) will cause serious 
symptoms but will probably not be fatal; however, only 3.5 gm. of 
lindane is a toxic dose. 

Symptoms. The poison can be ingested, absorbed through the skin 
(particularly from solutions in organic solvents) and inhaled from 
vaporizers. Vomiting and diarrhea arc generally the first symptoms 
and occur in from 1 to 6 hours. These lead to convulsions, difficult 
breathing, cyanosis, and circulatory failure. 

Treatment. Give universal antidotes and follow by washing the 
stomach. Give about 1 oz. of sodium sulfate in water as a cathartic 
and force the acceptance of fluids. Hot tea or coffee may be used. If 
the poisoning results from inhalation, the victim must be taken out 
to fresh air. 

Beryllium. See Chapter 5- 

Bismuth (Bi) is hard, brittle, and grayish-white to reddish in color. 
Its compounds are usually white or light yellow. 

The free metal is used in low-melting alloys such as those for elec- 
trical fuses, automatic sprinkler heads, fusible boiler plugs, and dental 
alloys. About 90% of all bismuth consumption is for medicines, 
principally for intestinal and stomach remedies Bismuth carbonate 
and nitrate are used in X-ray examination of the esophagus and 
stomach. Most medicinals contain the bismuthyl (BiO) radical, such 
as BiONOj (bismuthyl nitrate, or bismuth subnitrate); this includes 
the common medicines bismuthyl subcarbonate, subgallate, and sub- 
salicylate. 

Poisoning is usually due to bismuth dressings being left on too long 
and is rarely fatal. Under certain conditions bismuth salts may be- 
come poisonous, but under ordinary circumstances even larger 
amounts are harmless. 

Identification. See page 17, spot tests. 
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Symptoms. The symptoms, resembling those of mercury poisoning, 
appear slowly. Nausea and vomiting; excessive flow of saliva; a blue 
line at the junction of the teeth and gums; swelling of the gums, 
tongue, and throat. 

Treatment. The symptoms usually disappear after the dressings 
are removed. Even in this case a physician should be summoned. 

Borates. See Add, Boric 

Bromides like sodium bromide (NaBr), potassium bromide (KBr), 
and ammonium bromide (NH 4 Br) are water-soluble salts that are used 
as drugs to allay emotional stress, induce sleep, and for the control of 
epilepsy. Occasionally poisoning results from too great a dose or the 
ingestion of too much of the drug. The usual dose is 0.5 to I gm. A 
blood level above 50 milligrams per 100 cc of blood is indicative of a 
toxic level. 

Jdenli/icalion. Bromides may be detected in the urine, (a) Fuming 
nitric add: (5) chloroform. Add a few drops of fuming nitric add and 
5 cc. of chloroform to 10 cc of urine. Mix carefully and allow to 
stand 3 minutes. A yellow color in the diloroform layer indicates the 
presence of bromides. 

Symptoms. Mental confusion is a principal symptom of bromide 
poisoning. The ingestion of large amounts produces nausea, vomiting, 
pain in the stomach, delirium, coma, and paralysis. 

Treatment. If recently swallowed give an emetic and gastric wash. 
Afterwards give 1 oz. of sodium sulfate in water and force fluids. 

Cadmium (Cd) is a metal that is used for the plating of other metals 
to protect them against corrosion and for the manufacture of alloys. 
Its salts and compounds are used as in photography, for plating, and 
as pigments. Many cases of food poisoning attributable to the inges- 
tion oi food contaminated by the dissolving of cadmium plating from 
containers by food acids are reported yearly. As little as 10 milligrams 
will cause toxic symptoms. It is also an industrial poison (see page 
J61). 

Identification. Spot tests for cadmium have been listed on p3ge 17. 

Symptoms. The principal symptoms caused by the ingestion of 
cadmium are nausea, vomiting, diarrhea, headache, salivation, stom- 
ach pains, and muscular pains. 

Treatment. Give milk or beaten eggs as a demulcent. Give 1 oz. 



SPECIAL PROPERTIES OF POISONS 61 

of sodium sulfate in 240 cc. (8 oz.) of water as a cathartic. BAL can 
be used. 

Caffeine (C 8 H 10 O 2 N 4 -H 2 O), guaranine, methyl theobromine, theine, 
or trimethylxanthine is an alkaloid obtained from coflee, Paraguay 
tea, guarana, and kola nuts. It forms a white powder or long silky 
crystals, which are odorless and have a bitter taste. Usually tea con- 
tains from 1. 5-3.5% caffeine. 

Caffeine is used chiefly as a stimulant, for which purpose it is ideal 
because it increases the activity of almost every organ of the body. 
In small doses it stimulates muscular contraction and lessens fatigue; 
larger doses have an exactly opposite effect. 

Poisoning from caffeine is rare. If it occurs it is usually acute poi- 
soning, resulting from the "coffee habit.” Normal dose is 1 to 4 grains 
(60 to 250 mg.). 

Identification. Test 1. (a) Mayer's reagent. Neutral caffeine + 
Mayer’s reagent gives no precipitate; other alkaloids do. Test 2. (a) 
HN0 3 ; (5) dilute NH 4 OH. Unknown -f (a) + (6). Violet to red 
indicates caffeine, theobromine, theophylline. 

Symptoms. Restlessness, headache, excitement, mental confusion, 
pain over the heart, palpitation of the heart, sleeplessness, high blood 
pressure, and rapid pulse. 

Treatment. The symptoms usually disappear after the patient has 
stopped using coffee. A physician should be consulted in any event. 

Calcium Oxide (CaO), burnt lime, calx, quicklime, or unslaked lime 
is sold as dry, white or grayish-white lumps or powder containing 
about 95% CaO, the remainder being water. Care must be exercised 
if water is added to the lumps, this should be done only in an open 
\essel, with great caution, since steam is violently given off. Water 
“slakes" the lime to form calcium hydroxide [Ca(OH) z ], slaked lime, 
lime slurry, or hmewater. The water solution may be clear or cloudy- 
white, with a saline taste. Lime, slaked or unslaked, is used in plasters, 
cements, mortars, whitewash, dehainng of hides, as insecticide spray, 
and in medicine externally or mixed with oil to lorm a liniment. 

Identification. Test 1. Flame test, page 17 Orange flame indicates 
calcium. Test 2. (a) Aq. ammonium carbonate, (b) dil. acetic acid; 
(c) at], ammonium oxalate. One cc. of unknown aq solution -f- 1 cc. 
(a). While precipitate may be calcium carbonate. Dissolve in (5) and 
add 1 cc. (c). White precipitate of calcium oxalate indicates calcium. 
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Symptoms. Pain in the throat and stomach; nausea and vomiting; 
thirst; subnormal temperature; cold, clammy skin; rapid, weak pulse. 

Treatment. Summon a physician regardless of whether injury is 
interna! or external. Give dilute acids such as lemon or orange juice, 
vinegar, etc; empty the stomach with emetics; give raw eggs and milk. 
Keep the victim warm and quiet. 

External Treatment. Wash thoroughly with water, then with lemon 
juice or vinegar, and again with water. 

Camphor (C, 0 H 16 O), gum camphor, or Formosa, Japan, or laurel 
camphor is obtained from an evergreen tree, the Cinnamomum cam- 
phora, which grows in the Far Fast. Much of the camphor available 
in the United States today is synthetic hornyl chloride (C, 0 H 17 C1), also 
known as chlorocamphane, tcrpenc hydrochloride, or turpentine cam- 
phor, a substance that resembles camphor. It is manufactured from 
turpentine, and in 1932 it broke the Japanese camphor monopoly. 

Industrially camphor is used for manufacturing celluloid, explo- 
res, and fireworks; as an insect repellent; in lacquers; and for em- 
balming. 

Camphor is used internally as a heart and respiratory stimulant; 
as a sedative lor nervousness and in hysteria; in cases of shock; and 
for colds, hiccup, and severe diarrhea. Externally it is used for tooth- 
ache, neuralgia, and similar pains, boils, etc. Vapors are inhaled for 
head colds. , 

The products most likely to be swallowed are camphor liniment; 
camphorated oil; camphoric add or soap liniment. The average dose 
of camphor if taken orally or by injection is 3 grains or 0.2 gm One 
gram or less may cause toxic symptoms in adults, in diildren this 
amount is fatal. 

Identification. Water precipitates camphor, with characteristic 
odor, from non-aqueous solutions. 

Symptoms. A hot, bitter taste; burning pain in the throat and 
stomach; nausea, colic and vomiting; headache, dizziness, poor vision; 
delirium; convulsions, weak pulse; pallor; cold, moist skin; collapse. 
The symptoms usually disappear after use of the drug is stopped. 

Treatment. Empty the stomach with emetics (zinc suffate 20 grains, 
or mustard in water); give stimulants, sudi as black coffee; give ether 
to be inhaled and artificial respiration if necessary; keep the patient 
quiet and warm. 

External Treatment. Wash thoroughly with soap and water. 
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Cantharides, Spanish fly, blistering fly, or blistering beetle from the 
dried insect, Canthans vesicatona, contains a powerfully poisonous 
principle known as cantharidin. 

Applied locally cantharides causes redness of the skin. When taken 
internally it is an irritant. 

It is used externally as a vesicant in pleurisy, synovitis, neuritis, 
subacute rheumatism, eta; also in medicinal hair tonic. Its use for 
incontinence of urine has ceased because of the danger of nephritis. 

The fatal dose varies from 1-5 to 3.0 gm. Cantharides is highly 
toxic, and poisoning has resulted from its use. It has also been used 
with criminal intent. 

Symptoms. Burning sensation in the mouth and throat, followed 
by swelling and blistering, thirst, nausea, and vomiting; abdominal 
pain; salivation; bloody diarrhea; slow, feeble pulse, sometimes dulls; 
delirium followed by collapse. 

Treatment. Empty the stomach several times with an emetic of 
mustard and water; follow with the whites of several eggs and milk. 
(Give large volumes of water between emetics.) Keep the patient 
warm and quiet. 

Carbolic Acid. See PhenoL 

Carbon Dioxide (C0 2 ), carbonic acid gas, or carbonic anhydride is 
a colorless, odorless, noncombustible gas. It is used as an antiseptic 
in brewing; in carbonated beverages; and is compressed and stored 
as a liquid in steel cylinders for use in fire extinguishers, and for 
medical purposes (see below). 

If carbon dioxide is cooled sufficiently, carbon dioxide snow, or 
Dry Ice, is formed; this is manufactured industrially to chill and pre- 
serve foods. Because it is heavier than air it may collect in low 
places, such as the floors of mines, brewery vats, etc , and is a source 
of danger there. Several persons were asphyxiated m Brooklyn in 1936 
while vsorking in the hold of a ship when solid carbon dioxide was 
being used as a refrigerant and similar instances of death resulting 
Irom entry into spaces where carbon dioxide has accumulated occur 
yearly. One should never enter a space, pit, hold, tank, or the like, 
if high concentrations of carbon dioxide are suspected unless a self- 
contained, oxygen-supplying or supplied-air respirator is available. 
An additional dead person will never save the first victim. 

Dry Ice causes severe blisters on the skin; this dangerous property 
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is utilized in removing growtlu and birthmarks from the skin with a 
“snow pencil," a small rod of Dry Icc. 

Tor medicinal use, the pure gas is never breathed, for it will cause 
death from asphyxia in a few minutes. Instead, 5% to 7% pure 
carbon dioxide is mixed with 95% and 93% oxygen; and this mixture 
is breathed to stimulate respiration. 

A concentration of 3.5% or 35.000 parts per million is injurious 
if breathed for an hour. The maximum allowable concentration for 
an 8-hour working day adopted by the American Conference of Gov- 
ernmental Industrial Hygienists is 0.5% or 5000 ppm. 

Identification. If a tank of the suspected gas is at hand, run some 
into a glass. A burning match thrust into die glass will be extin- 
guished. Bubble the gas through limewater; a white precipitate 
(CaCOj) first forming, then rcdissotving, to form soluble Ca(HCOj)j, 
indicates carbon dioxide. 

Symptoms. Labored breathing, unconsciousness, and failure of 
respiration and circulation. 

Treatment. Oxygen, fresh air, external heat applied to body and 
extremities, artificial respiration if necessary. If the victim is con- 
scious, give a stimulant. Keep warm and quiet. Remember that 
carbon dioxide is a serious poison. 

Carbon Disulfide. See page 161. 

Carbon Monoxide (CO) (see also Chapter 5) present in automo- 
bile exhaust gas, coal gas, furnace gases, and illuminating gas, is 
formed by the combustion of carbon compounds. Carbon monoxide 
is a component of water gas and of producer gas, which are formed by 
passing water or air, respectively, over heated coke (carbon). Both 
gases are important industrial fuels, and are the starting materials for 
synthetic methyl alcohol, ammonia, gasoline, etc. 

Carbon monoxide is the most widespread human poison on record. 
In poisoning by carbon monoxide, asphyxiation takes place because 
carbon monoxide has 200 to 300 times as great an affinity for the 
hemoglobin of the blood as does oxygen. Thus even when present in 
the inspired atmosphere in only small concentration, it tends to dis- 
place oxygen. When the corpuscles become saturated with carbon 
monoxide there is no room for them to carry oxygen to the tissues, 
and asphyxia results. Unconsciousness results when the blood is about 
60% saturated— this amount of saturation occurring in a very short 
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time— and death at any point after this. The maximum allowable 
concentration for an 8 hour workday, adopted by the American Con- 
ference of Governmental Industrial Hygienists, is 100 ppm. 

Identification. Test 1 (a) Dil NaOII. Place 2 drops of the patient’s 
blood, and for comparison, 2 drops of a normal person's blood, on a 
porcelain plate. Add 2 drops of (u) to each A pink precipitate slowly 
found indicates CO, (Kunkel's test) brown indicates no CO. Test 2. 
(b) Aq. 2% palladous chloride Soak filter paper in (b). Dry. Sand- 
wich this test paper between two strips of cellophane (Scotch) tape, 
for it is sensitive to hydrogen sulfide and hydrogen in illuminating 
gas. Just before use, remove one of the pieces of tape. This paper 
exposed to carbon monoxide, hydrogen sulfide, gasoline vapors, etc. 
will turn gray (compare the color of the exposed strip with that of a 
covered strip). 

Symptoms. Headache, giddiness, throbbing of the temples, nau- 
sea and vomiting, weak pulse, difficult breathing, loss of consciousness, 
death. There may be a bluish red color on various parts of the skin. 
At times the vomitus is drawn into the trachea and produces death 
by suffocation. 

Treatment. Remove to fresh air and begin artificial respiration at 
once. If available, administer oxygen containing a mixture of 5 or 
7% carbon dioxide. Keep the patient warm and quiet. Summon a 
physician. 

Carbon Tetrachloride (CC1 4 ) (see also page 163), benzinoform, per- 
chloromethane, or tetrachloromeihane is manufactured by chlorine 
reacting with carbon disulfide m the presence of antimony trichloride 
catalyst. Carbon tetrachloride is a clear, colorless, noninflammable, 
heavy liquid having a characteristic odor like chloroform. In the 
presence of a flame or hot metal, carbon tetrachloride is partially 
converted into phosgene, a highly toxic war gas. 

Carbon tetrachloride is used as a fire extinguisher, for rendering 
gasoline noninflammable, as a degreaser for metals, for cleaning 
clothes, and as a solvent for many substances such as oils and fats, 
waxes and resins, varnishes and lacquers, and rubber. 

Carbon tetrachloride is taken internally in small doses (40 minims; 
2.5 cc.) to cure hookworm, for which it seems specific. But it is never 
administered to alcoholics. 

Vapors of carbon tetrachloride may give acute poisoning in con- 
centrations of over 1000 ppm.; the threshold limit value for an 8-hour 
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workday adopted by the American Conference of Governmental In- 
dustrial Hygienists is 25 ppm. The minimal fatal dose of liquid lies 
between 5 and 4 cc. 

Identification. Nate the odor of carbon tetrachloride on breath or 
vomitus. To distinguish carbon tetrachloride from chloroform: (a) 
starch-iodide paper. Gently heat a drop of the unknown in a test 
tube for 1 minute. Then lower the moistened starch-iodide paper into 
the tube. Blue due to chlorine liberated from CC1 4 acting on iodide 
indicates carbon tetrachloride. No color indicates chloroform. 

Symptoms. Dizziness, headache, nausea, vomiting, subnormal tem- 
perature and a feeble pulse, coma, fever, uremia, death. 

Treatment. Give no oils. Avoid alcohol in any form. If carbon 
tetrachloride vapors Ijave been inhaled, give the patient fresh air or 
oxygen, and artificial respiration if necessary. If the liquid has been 
taken internally give 1 tablespoonful of Epsom salts in water; empty 
the stomach with an emetic of mustard and water; give a stimulant 
of hot, black coffee if the victim is conscious; administer artificial 
respiration if necessary. Keep the patient warm and quiet. 

External Treatment. Wash thoroughly with soap and warm water. 

Chloral Hydrate (CCl,CHO-H s O) is a hydrated aldehyde. It has 
a pungent odor and a bitter taste, and forms colorless crystals. Chloral 
is made by passing chlorine into absolute alcohol or aqueous acetalde- 
hyde, and the hydrate is produced by adding water to chloral. 

Chloral hydrate is used medicinally and in organic synthesis. It is 
the material known as knockout drops. 

The fatal dose is extremely variable since 2 gm. has produced death, 
and on the other hand recovery has followed after 30 gm. were taken. 

Identification. The breath often has the odor of bananas or pears. 
Test 1. (fl) Aq. sodium carbonate; (6) aq. saturated phlorogludn. 
One cc of the unknown -f 4 drops (a) -f- 1 cc. (6). Lilac to orange to 
red indicates chloral hydrate or aldehydes; chloroform gives no re- 
action (Sehonbein’s test). Test 2. (c) Alcoholic potassium hydroxide; 

(<f) aniline. Gently heat, with shaking, 2 cc of the unknown liquid 
containing 1 cc (c) + 1 cc (d). The offensive odor of phenyliso- 
c fiettdet radvoMs th&ssil b.y&nte, cMocofotm, and other organic 
halogen compounds, such as iodoform. 

Symptoms. About 15 minutes after taking the drug the victim feels 
tired, and drowsy, and falls asleep. On awakening there is nausea 
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and vomiting; contracted pupils; headache; sudden heart weakness; 
and a slow, feeble pulse; stupor; heart failure. 

Treatment. Give no alcohol. Empty the stomach with an emetic 
of tannic acid or zinc sulfate; repeat the emetic using quantities of 
water; give black coffee as a stimulant to increase heart and respira- 
tory action; apply artificial respiration if needed. Keep the victim 
warm and quiet. 

Other Poisons. Butyl chloral hydrate, croton chloral hydrate, and 
chloral amide same treatment as for Chloral Hydrate. 

Chlordane (C,oH 0 C1 8 ) is a chlorinated hydrocarbon (indanc deriva- 
tive) insecticide consisting principally of octachlorohexahydrometh- 
anoindene. The technical product also contains some heptachlor and 
other chlorinated hydrocarbons. It is available in the form of wettable 
powders, emulsifiable concentrates, oil solutions, and low concentra- 
tion dusts. 

Chlordane is insoluble in water but is soluble in oils. It is readily 
absorbed through the skin. It is a stimulant of the central nervous 
system. The fatal dose for human beings is in the range of 6 to 60 
gm. (% to 2 oz.) and serious symptoms will be exhibited on the in- 
gestion, inhalation, or absorption of 15 to 50 milligrams. 

Chlordane may be considered representative of the other chlorin- 
ated indane insecticides such as heptachlor, and chlorinated dimeth- 
anonaphthalene derivatives like dieldnn and aldrin. The latter is the 
most toxic of this group. 

Symptoms. Some of the signs of poisoning by chlorinated indane 
insecticides are hyperexcitabihty, tremors, and convulsions which may 
occur before nausea and vomiting, weakness, depression, coma, and 
death from respiratory failure. 

Treatment. Use gastric lavage with 2 to 4 quarts of tap water pre- 
ceded by universal antidote, if available. If washing cannot be done, 
give I pint of milk or tap water and induce vomiting. Use I oz. of 
sodium sulfate as a cathartic Give hot tea or coffee. 

Cxtemal Treatment Make certain to wash the contaminated area 
of the skin thoroughly if poisoning resulted from skin absorption. If 
breathing is slow, assist it with artificial respiration or oxygen. 

Chlorinated Lime. See Chlorine Water. 

Chlorine (Cl 2 ) (see also page 161) is a greenish-yellow gas obtained 
from common salt. One of our most important industrial gases, 
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chlorine is liquefied under pressure and shipped in tank cars to be 
used to purify water, to bleach cloth and wood pulp, and to make 
numerous industrial chlorinated products. 

Fortunately chlorine has such an irritating odor that it gives ample 
warning of its presence. Its effect is merely temporary when breathed 
in moderate quantities; and recovery occurs after a short lapse of 
time. However, a concentration of 0.1% chlorine by volume will kill 
within a few minutes. A half-hour exposure to a concentration of 
0.005% can cause serious injury and possibly death. The threshold 
limit for an 8-hour working day adopted by the American Conference 
of Governmental Industrial Hygienists is 1 ppm. 

Identification. Note the odor of chlorine in breath or vomitus. 
Chlorine bleaches wet colored doth. Test 1. (a) Starch-iodide paper. 
Hold moistened paper in patient’s mouth, or dip in vomitus. Blue 
indicates chlorine or bromine. Test 2. (6) Aq. silver nitrate; (c) dil. 
HNO a : (d) dil. ammonium hydroxide. Two cc. of the unknown solu- 
tion -f a few drops (6) + 1 cc (c). A white precipitate (AgCl), dis- 
solving to form Ag(NH s ) 2 Cl if (d) is added carefully (shake after 
each drop is added) in excess, indicates dilorine. 

Symptoms. Breathing chlorine causes edema of the lungs. The 
victim will find it difficult to breathe; the skin is pale, cold, and 
clammy, the chest tight, and the pulse weak. 

Treatment. Remove the victim to fresh air; allow him to inhale 
ammonia fumes. Breathing fumes of ethyl alcohol brings speedy relief, 
possibly by paralyzing the nerves of the throat. Have the patient 
swallow starch or Dour in water, then milk of magnesia, then white of 
eggs and milk, and finally an emetic of mustard or of zinc sulfate (30 
to 60 grains) in water. Administer oxygen if available, preferably 
breathing through a small tube or pipe stem to create a positive pres- 
sure and drive the fluid back into the lung tissue. Keep the patient 
warm and quiet. See Chlorine Water. 

Chlorine Water, produced by dissolving chlorine gas in water, is 
a dear, yellowish liquid having a suffocating odor. This solution is 
used as a disinfectant and deodorizer and as a bleach for wood pulp, 
paper, cotton fabrics, and many other textiles. 

Chlorine water owes its activity to HCIO (hypodilorous acid), which 
chlorine forms with water; the oxygen in HCIO is available to bleach 
and disinfect, just as excess oxygen in hydrogen peroxide bleaches or 
disinfects. There are a number of other household bleaches contain- 
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ing compounds chemically similar to HCIO. They include: eau de 
Javelle, La Barraque's, Dakin's, and Carrel’s solutions, which are po- 
tassium salts or sodium salts of hypochlorous acid (KCIO and NaCIO). 
Bleaching powder, or chloride of lime (CaOCl 2 ), another common 
household disinfectant, similarly owes its action to the formation of 
HCIO upon reaction with acid (e.g., vinegar). 

Identification. Same as for Chlorine. 

Symptoms. If chlorine water has been swallowed, the patient has 
a burning in the throat and stomach, nausea and vomiting, pallor, 
weak, pulse, and difficult breathing. 

Treatment. If chlorine water has been swallowed, have the patient 
sniff ammonia or ethyl alcohol; give starch or flour in water; then 
milk of magnesia; then milk or white of eggs, and Anally an emetic. 
Keep the patient warm and quiet; apply external heat to the body 
and extremities. 

External Treatment. If chlorine water has been spilled on the skin, 
wash thoroughly with plenty of water; if the skin has been reddened, 
apply a paste of baking soda and water. 

Other Poisons. Bromine and bromine water call for the same treat- 
ment as for Chlorine or Chlorine Water. 

Chloroform (CHC1 3 ), trichloromethane, or (incorrectly) formyl 
trichloride, is prepared by chlorine reacting with acetone or alcohol 
in the presence of lime; or by the reduction of carbon tetrachloride 
by hydrogen. Chloroform is a colorless, clear, sweet-tasting, heavy 
liquid possessing a characteristic odor. It is very volatile. 

Chloroform is used industrially as a solvent for waxes, fats, and oils; 
for alkaloids; and in the rubber industry. 

Chloroform is administered internally to check vomiting, seasick- 
ness, diarrhea, hiccup, tapeworm, and colic. It is inhaled as an anes- 
thetic to check convulsions as in epilepsy, asthma, and strychnine 
poisoning. Externally a 20 to 50% liniment is applied to soothe rheu- 
matic and other local pains. 

Dangerous symptoms do not appear unless an excessive quantity 
has been taken. The normal dose is 5 minims or 0.3 cc., usually di- 
luted with alcohol, soap liniment, or water. A concentration of chloro- 
form vapor of 80% by volume mil kill in a few minutes. A 14-hour 
exposure to 1.5% may be lethal. Swallowing U/ 2 oz. of liquid chloro- 
form may prose fatal. 

Identification. The odor of chloroform on the breath, (a) Pyridine; 
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(6) aq. NaOH. Unknown 2 cc. (a) + 2 cc. (b). Boil for I minute. 
Pink to deep red indicates chloroform. See the test under Carbon 
Tetrachloride for distinguishing Jt from chloroform. 

Symptoms. When too much chloroform is given, the following 
symptoms result: a slow, weak, and irregular pulse; pallor; dilated 
pupils having no reaction to light; a still further slowing of breath- 
ing and pulse; and finally death, from paralysis of the heart 

Treatment. If chloroform has been inhaled, stop its use. Admin- 
ister oxygen with 5% carbon dioxide mixture; apply artificial respira- 
tion; alternate hot and cold water to the lace and chest. If the liquid 
has been swallowed, give 4 oz. mineral oil followed by stomach lavage 
with large amounts of water, and in addition use stimulants such as 
tea or coffee if the patient is conscious. Keep the patient warm and 
quiet. Give an emetic of mustard and water. 

Other Poisons. Ether and laughing gas (nitrous oxide) call for the 
same treatment as for Chloroform. 

Chloropicrin. See page 166. 

Cocaine (CnHjjO^N) or methylbenzoyl eegonine is an alkaloid ob- 
tained from die leaves of die Erythroxylon coca and other Erythroxy- 
Ion shrubs growing in South American countries. It forms colorless 
crystals or powder. This drug is easily decomposed and reacts to form 
many artificial alkaloids. 

Cocaine is more often used in the form of cocaine hydrochloride 
(cocaine muriate, incorrectly called cocaine hydrochlorate). Either 
form is rarely administered internally. Externally they are used to 
relieve pain and to check bleeding. Since cocaine preparations para- 
lyze the nerve endings, minor operadons are possible by deadening 
the feeling in the area affected. 

The normal dose is % to 1 grain (10 to 60 mg.). One gram may pro- 
duce death when taken by the mouth; 0.03 gram by the urethra. 

Identification, (a) Aq. potassium dichromate; (6) cone. HC1. Add 
a few drops of (a) to an aq. solution of the unknown. A yellow pre- 
cipitate which dissolves on shaking indicates cocaine. Now add a few 
drops of ( b ). Orange-yellow needles precipitate when cocaine is pres- 
ent (Metzger's test). 

Symptoms. Shortly after the absorption of a large dose the victim 
experiences restlessness, pallor, cold sweat, and a dry throat. He may 
feel joyful and happy. The pupils are dilated. There may be nausea 
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and vomiting; clonic or tonic convulsions follow. Subsequent symp- 
toms that indicate that the patient’s life is in danger are a rapid pulse 
becoming slow and weak; rapid respiration becoming shallow and 
slow; more frequent convulsions; and coma. Finally, there is fatal 
collapse. 

Treatment. If cocaine has been swallowed, give tannic acid fol- 
lowed by an emetic to evacuate the stomach; reassure the patient; 
give medicinal charcoal and ammonia by inhalation; apply ice to the 
head. Treat convulsions by inhalation of ether or chloroform. Keep 
the patient warm and quiet. 

Codeine (Ci 8 H 2l O s N • H 3 0) or methylmorphine is an alkaloid ob- 
tained from opium or by the methylation of morphine. Codeine forms 
a colorless, odorless white crystalline powder or crystals. It is used as a 
free alkaloid, and as the sulfate or other salts, as a hypnotic, sedative, 
and substitute for morphine as an analgesic. The normal dose of 
codeine sulfate is i/£ grain or 0.03 gm. Amounts of 4.5 grains or 
more are dangerous. 

Identification, (a) Molybdic acid, ( b ) cone. H 2 S0 4 . To 2 mg. (about 
the size of a rice grain) of the unknown add 1 cc. of (a) -f- I cc. of ( b ). 
Blue indicates codeine or morphine. Red indicates brucine. Yellow 
indicates aconitine. Green indicates apomorphine. 

Treatment. The best known chemical antidote is potassium per- 
manganate, given orally (10 grains in a pint of warm water), and 
repeated in i/ 2 hour. Do not allow the patient to go to sleep, but avoid 
exercise such as walking to keep him awake. Give strong black coffee. 
Put ice on the head, and apply external heat to the extremities. Apply 
artificial respiration, using oxygen if necessary. The physician will 
administer respiratory stimulants if he deems it necessary. 

Other poisons. Laudanum, morphine, opium, and paregoric call 
for the same treatment as for Codeine. 

Copper (Cu) is a reddish, lustrous, malleable metal. It is produced 
in the form of sheets, wire, ingots, or powder and is not toxic in the 
metallic state. Some of the salts, however, are occasionally the cause 
of fatal poisoning. The copper salts of toxicologic significance follow. 

Cupric Acetate and other acetates, such as copper subacetate, 
green verdigris, are greenish-blue powders, have a faint acetic odor, 
and are used as an escharotic, and also in the manufacture of Schweia- 
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hirt green and other pigments, in insecticides, in dyeing and printing 
fabrics, etc. 

Corrai Acetoarsenite, Schweinfurt, Imperial, Vienna, Parrot, or 
Paris green is an emerald-green powder used as a pigment, particularly 
against barnacles an ships and submarines, and as an insecticide and 
ivood preservative. 

Cupric Arslnjte, copper arsenitc, Schccle’s mineral, or Swedish 
green is a yellosvish-grecn powder used as an insecticide and base for 
many green copper pigments. 

The fatal amount is uncertain since a portion is usually vomited. 
Most cases survive a few days but one victim died in a few hours from 
i/ 2 ounce of the subacetate. 

Cupric Sulfate (CuS 0 4 -5H 2 0), bluestone, blue copperas, blue, 
Roman, or Salzburg vitriol is blue, transparent, large crystals or blue 
granules or light powder. It is used as an escharotic, styptic, astrin- 
gent, ami emetic, ami also in dyeing cotton and silk, tanning leather, 
engraving, destroying algae in pools; in copper soap, tin-marking ink, 
hair dye, insecticide mixtures, electric batteries, etc. 

Identification. Test I. See page 17, spot tests. Cupric salts in water 
solution are blue, or greenish-blue. Test 2. (<j) NH<OH. Unknown 
aq. solution + (a) in excess. Deep blue or purple solution indicates 
copper. Test 3. (6) Potassium ferrocyanide. Unknown aq. solution 
+ (6). The red precipitate oi Cu.Fe(CN) 8 indicates copper. 

Symptoms. Nausea and vomiting of greenish material, diarrhea 
with dark green stools, symptoms of collapse and heart failure. 

Treatment. Summon a physician. The chemical antidote is the yel- 
low prussiate of potassium (potassium ferrocyanide) 5 to 15 grains 
in water; or sodium thiosulfate. Evacuate the stomach; give raw eggs 
and milk abundantly, and plenty of water; apply external heat. 

Cresols (CH a C e H,OH) or hydroxytoluenes, of which there are three, 
are present in coal tar, but are usually manufactured from other coal- 
tar intermediates. A number of disinfectants, germicides, and anti- 
septics on the market contain mixtures of these cresols suspended in 
water or oil. All of them are much more dangerous than phenol 
(which chemically is the same as the cresol molecule only with H 
substituted for the CH S group). Usually some phenol is also present 
as an impurity. 

Creoun, Creolin-Pearson, or Cresotal is a water emulsion of coal- 
tar phenolics used in a 1 to 3% solution as a deodorant, disinfectant. 
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and germicide; 1 to 2% solutions have been used for sterilizing cuts. 

Creolin Veterinary is a 2% aqueous or 10% oil emulsion for cuts, 
ulcers, and parasite wash for animals. 

Wood Creosote is a mixture of phenolics, particularly creosol (4- 
hydroxy-3-methoxy-l-metliylbenzene) and guaiacol (methylcatechol). 
It was first obtained from beechwood tar. Internally it is used for 
diarrhea, seasickness and stomach disorders; and is also inhaled for 
such lung troubles as tuberculosis or bronchitis. Externally the dilute 
solution has been used for chilblains and ulcers. 

Coal-Tar Creosote on the other hand contains moie poisonous 
phenolics from coal tar, they are in the fraction which distills in the 
range 230-270° C. The investigator should confirm, if a physician lias 
prescribed creosote to be taken internally, that only wood creosote and 
not coal tar creosote has been taken. It is just such errors as these 
that the investigator must be careful to distinguish. Approximately 
seven grams is considered a fatal dose. 

Cresol, Cresylol, or Tricrfsol is a colorless, yellowish, brownish- 
yellow, or pinkish liquid, which darkens on age; it has a phenolic 
odor. Cresol is used as a disinfectant and antiseptic and is alleged 
to be 3 6 times more powerful than phenol. Normal dose is 1 minim 
or 0.0G cc. The fatal dose is approximately the same as lor phenol. 

Lysol, a registered trade mark for a disinfectant and antiseptic 
containing essentially soap, cresylic acid and orthohydroxy diphenyl. 
As a disinfectant (lor walls, floors, etc.) it is used in 1% solutions. As 
an antiseptic (for douches, irrigations, etc.) it is used in 1/6% solutions. 

Identification. Same tests as for Phenol. 

Symptoms. Burns on the mouth and lips; pain in the throat and 
stomach; nausea and vomiting; headache and dizziness; pallor; cold, 
moist skin; collapse. 

Treatment. Use sodium bicarbonate solution for gastric lavage. 
Use no oils, fats, or greases- Ghe an emetic or 60 grains of zinc sulfate 
in a glass of warm water, and immediately follow with one table- 
spoonful of Epsom salts in water; finally administer raw eggs and milk 
to protect the membranes; treat collapse with heat stimulants. Keep 
the patient warm and quiet. 

External Treatment. Washing the burns with alcohol or whiskey 
is commonly recommended in the textbooks, but according to F. R. 
Dasison is of doubtful value because the alcohol solution of cresol 
will itself be quickly absorbed into the system. If there is so much 
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crcsol on the bum that an alcohol wash is imperative (I) wash thor- 
oughly with water, (2) give a rapid alcohol or whiskey flush, and (3) 
within a few seconds wash ofl the alcohol solution with more water. 
It is absolutely essential to follow these steps in the order given. 

Other Poisons. Creosote, cresols, guaiacol, and other phenolic coal- 
tar products call for the same treatment as for Phenol. 

Croton Oil or oleum tiglii is a thick, yellowish fixed oil (an oil that 
does not evaporate) pressed from the seeds of the Croton tiglium L., 
a shrub found in parts of southern Asia. 

Croton oil is given by some physicians internally, in diluted form, 
to persons unwilling or unable to swallow medicine; to mentally dis- 
turbed persons who refuse to swallow medicine; and in cases of apo- 
plexy when the patient is unconscious. Externally a 50% solution in 
sweet oil is rubbed on locally for colds, for rheumatism, and for 
toothache. 

Identification. Oily. Blisters the skin. 

Symptoms. Pallor, severe griping pains, violent purging and col- 
lapse. It causes redness and irritation on the skin and may cause 
blisters on mucous membranes. 

Treatment. Evacuate the stomach with an emetic, give plenty of 
water, apply external heat, and give raw eggs and milk. 

Cyanides. See Acid, Hydrocyanic, page 39. 

2,4-D, 2,4-dichlorophenoxyacetic acid (C a H a CI s • OCH 2 COOH) and 
its salts like sodium 2,4-dichlorophcnoxyacetate and the alkanolanune 
dichlorophenoxyacetates are among the most widely used herbicides 
or weed killers. Millions of pounds of these substances are used yearly 
for the destruction of weeds and harmful plants like poison ivy. 

While die action of these substances on human beings is not too 
well known, it appears that they can kill mammals, including 
monkeys, death being due to ventricular fibrillation. Contact with 
the skin and inhalation should be avoided. 

The acid is insoluble in water but is soluble in organic solvents; 
die salts are soluble in water. 

Symptonu. Irritation of die eyes, gastrointestinal disturbances, 
muscle stiffness, paralysis, coma, and death. 

Treatment. Remove the herbicide by gastric washing. Give uni- 
versal antidote, if available, and subsequendy an emeuc. 
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External Treatment. Wash the contaminated area ot the skin 
thoroughly. 

D-D is the symbol for a mixture of chlorinated hydrocarbons which 
include 1,3-dichloro-l-propene (CH 2 C1-CH:CHC1), 1,2-dichIoropro- 
pane (CH 2 C1-CHC1-CH 3 ), and related C 3 hydrocarbons. This ma- 
terial is used as a soil fumigant for the control of nematodes, being 
injected into the ground. It has an odor resembling garlic and a 
dark brown color. The mixture is considered to be a very toxic 
material. 

Symptoms. When ingested, strong abdominal pains and chest con- 
gestion; when inhaled, gasping, coughing, resistance to breathing, 
tearing of eyes, and respiratory distress. 

Treatment. Remove the ingested material by gastric lavage with 
water. Give a demulcent like alumina gel and do not use any fats or 
oils or materials containing fats or oils, for these promote the ab- 
sorption of the poison by the body. 

External Treatment. Wash the contaminated areas of the skin very 
thoroughly with soap and water and discard all contaminated cloth- 
ing. 

DDT, l,I,l-trich!oro-2,2-bis-(p-chlorophenyl)ethane, [(CIC 0 H 4 ) 2 CH- 
CCljj (the symbol stands for the synonym dichlorodiphenyltrichloro- 
ethane), chlorophenothane, is a chlorinated hydrocarbon (chloroben- 
zene derivative) insecticide. It was the first of the synthetic chlorinated 
hydrocarbon insecticides used on a very large scale and though it was 
first synthesized in 1874, it was not until 1939 that its insecticidal 
powers were noted. Many types of insect are no longer aGected by this 
toxicant. Despite this fact, it is still the most widely used insecticide. 

DDT acts on the central nervous system but the mechanism of its 
action is still not clear. It is readily absorbed from the intestinal tract 
and from the lungs. It is not directly absorbed through the skin, but 
if it is in solution in an organic solvent, it can be absorbed. It is 
known that a dose of 20 gm. {% oz.) is highly dangerous but not 
fatal to human beings. The estimated fatal dose is about 35 gm. for 
a 150-pound man. About 1.5 gm- will cause great discomfort and 
distinct symptoms. 

Symptoms. The symptoms observed in persons who ate substantial 
doses of DDT in flour were, vomiting, numbness and partial paralysis 
of the extremities, hyperactive reflexes which appeared in 30 to 60 
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minutes after ingestion. Other symptoms are headache and convul- 
sions, and in animals death has occurred. 

Treatment, Give universal antidote and then gastric lavage with 
tap water, provided convulsions are not imminent. Use 15 to 30 gm. 
of sodium sulfate in water as a cathartic. Force fluids; give hot tea or 
coffee. Do not use oils or fats, or powerful stimulants like adrenaline. 

External Treatment. Wash the contaminated area of the skin thor- 
oughly with large quantities of soapy water. 

Dieldrin is a chlorinated hydrocarbon insecticide, namely a hexa- 
chloroepoxyoctahydrodimcthanonaphthalene, (Cj 2 H g Cl 0 O) which con- 
stitutes about 85% of the commercial product. It is a crystalline solid 
melting at about 150* C. It is insoluble in water and is soluble in 
many organic solvents. It acts on the central nervous system and is 
considerably more toxic than DDT. The symptoms caused by this 
material and the treatment arc discussed in the section on Clilordane. 
Aldrin is a hexnchlorohcxahydrodimethanonaphthalene. 

Digitalis, fairy gloves, foxglove, or purple foxglove is obtained 
from the dried leaves of the Digitalis purpurea L., Scrophulariaceae, 
found in southern and central Europe, and cultivated in the United 
States. 

Various digitalis preparations, and their normal doses are as fol- 
lows. (1) Difoline, solid in solution, of which 1 cc is equivalent to 
y l0 gm. digitalis; or 1 tablet to y 10 gm. of the leaf; (2) digalen, a 26% 
alcohol solution, dose 1-2 cc.; (3) digiralinum verum, digitalinum true, 
or Schmiedeberg’s digitalin (y 30 grain); (4) Hormolle’s digitalin 
(French), or chloroforraic digitalin (% 40 grain, then rapidly increased 
to y 4 o grain); (5) Walz digitalin (German) ( y 10 to y 2 grain up to 1 
grain); (6) digitalis U. S. P. XV (2 grains); (7) digitalon, an aseptic 
solution (J4 to I cc.); (8) digitan, a purified extract (1 cc- or y 10 gm.); 
(9) digitonin or digitin, which has no heart action; and (10) digitoxin, 
the most active and toxic glucoside of the digitalis purpurea (% 10 

%0 grain). 

Digitalis is used as a stimulant in disease of the heart, especially 
with fibrillation; also to stimulate flow of urine. 

Death can result from an overdose of the drug; 2.5 gm. of digitalis 
has been fatal; and only grain of digitoxin has killed in a few 
hours. 

Identification. May be in vomitus (a) Cone. H 2 SQ 4 ; (6) bromine. 
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Unknown treated with («). Green, not decolorized by ( b ) indicates 
digitoxin; orange-yellow, turning cherry or violet with (6) indicates 
digitalin. Red, intensified with (6) indicates digitonin. Emerald green 
turning brown indicates strophanthin. 

Symptoms. Nausea and vomiting, diarrhea and pain in the abdo- 
men; slow, weak, and irregular pulse; weakness; headache; poor 
vision; dizziness. The pulse becomes rapid at the slightest exertion. 

Treatment. Evacuate the stomach with 60 grains ot tannic acid to 
one pint of water; enforce absolute rest and quiet for several days; 
keep the patient warm and apply external heat, and heat to the region 
of the heart. Apply artificial respiration if necessary. 

Other Poisons. Digitalin, digitoxin, oubain, squill, strophanthin, 
strophanthus, and other digitalis preparations show the same symp- 
toms and call for the same treatment as Digitalis. 

Dinitro-o-Cresol, 4,6-dimtro-o cresol, (CH 3 - (N0 2 ) 2 C # H 2 0H) is a 
selective herbicide and insecticide. It is a yellow crystalline material 
that melts at 87.5° C. It is sparingly soluble in water, readily soluble 
in alkaline solutions, and is soluble in some organic solvents. The 
fatal dose is about % that of dinitrophcnol, namely 0 2 gm. The 
symptoms exhibited in poisoning due to dinitro-o-cresol are similar 
to those detailed for dinitrophenol and the treatment is the same. 

Identification. Dinitrocresol gives a red color when treated with 
metallic zinc in 10% HC1. 

Dinitrophenol, 2,4-dinitrophenol ((N0 2 ) 2 C c H 3 0H] is used as an in- 
secticide and herbicide. It was formerly used relatively commonly 
and is possibly still used on occasion for the reduction of obesity, even 
though it is known to be too poisonous for such use Dinitrophenol is 
a yellow crjstalline substance that melts at 112-114° C. It is soluble 
in water, 0.5 gm. in 100 cc., and is readily soluble in organic solvents 
and alkali solutions. 

Dinitrophcnol is a highly toxic material The fatal dose is approxi- 
mately 1 gm. and it is more toxic in hot weather. It can be absorbed 
through the skin. 

Identification. Dinitrophenol may be detected in the urine, (a) 
10% H 2 SO,; ( b ) 0.5% sodium nitrite solution. ( c ) 0 5% beta-naphthol 
solution in ammonia; (d) ether. Add 1 cc. of 10% H 2 SO< and I cc. 
of 0.5% sodium nitrite solution to 10 cc. of the urine, shake to mix, 
and allow to stand in the dark for 5 minutes. Put 2 cc. of a freshly 
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prepared 0.5% solution of beta naphthol in ammonia in a 25-cc test 
tube, add die treated urine, and shake to mix. Add 10 cc. of ether, 
shake, and stopper loosely. A violet, wine, or orangc-red color is in- 
dicative of dinitrophenoi. 

Symptoms. Thirst, fatigue, excessive sweating, nausea, vomiting, 
stomach pains, high temperature, difficulty in breathing, restlessness, 
sometimes convulsions, prostration, tremors, coma, and death. 

Treatment. Gastric washing with 5% sodium bicarbonate solution. 
Give 15 to 30 gm. of sodium sulfate as a cathartic Try to cause vomit- 
ing if gastric lavage cannot be employed. Use cold compresses or even 
a cold bath to reduce fever. Give hot tea or coffee. Use oxygen, if 
necessary. 

External Treatment. Remove contaminated clothing and wash 
thoroughly with soap and water. 

Disulfiram [(C H a CH 2 ) 2 NCS • S] ? , known by the trade name Antabuse, 
is used to discourage the drinking of alcoholic beverages. The drug 
has this effect by preventing the enzymic decomposition of ediyl alco- 
hol at the acetaldehyde step in the cycle. The buildup of acetaldehyde 
in the body causes very unpleasant symptoms. Fatalities have occurred 
after the ingestion of from 0.5 to 1 gm. when the blood alcohol level 
was 100 milligrams per 100 cc 

Symptoms. Breathlessness, flushing, sweating, rapid heart action, 
nausea, vomiting, low blood pressure, difficulty in breathing, con- 
vulsions. 

Treatment. Gastric washing, if it can be done promptly. Arti- 
ficial respiration and oxygen. 

Ergot, secale comutum, or spurred rye is obtained from claviceps 
purpurea , a fungus growth that develops on rye plants in Europe. 
Ergot contains many alkaloids, some of which are ergocristine, ergo- 
novine. ergosive, ergotamine, ergotinine, and ergotoxine. The mix- 
ture has a very unpleasant taste. 

Ergot is given to check bleeding from die uterus or to contract the 
uterus in childbirth; in this latter use it is never administered until 
after the placenta has been expelled. 

The normal dose is 8 grains or 0.5 gm. Since ergot preparations 
vary in their content it is difficult to state definitely the latal dose. 
Death has resulted after 12 grains were taken; and on the other hand 
recovery has followed a dose of 150 grains. 
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Identification. With ergot the vomitus will have a nutty odor, (a) 
Ether; (6) dil. KOH; (e) aq. sodium oxalate, ( d ) cone H 2 S0 4 . Pre- 
pare an extract of the unknown in (a). Test as follows. Portion I: 
Heat (beware of ether near the flame) with (5). The fishy odor of 
trimethylamine indicates ergot. Portion 2. Unknown extract -f- (c). 
Red indicates ergot. Portion 3: (Tanret's test) Pour (d) upon un- 
known extract. At junction, orange turning blue indicates ergot. 

Symptoms. Poisonous doses usually produce nausea and vomiting, 
cramplike pains low in the abdomen, diarrhea; an itching and tingling 
of the skin; slow, weak pulse; pain around the heart, shortness of 
breath; muscle spasms, and possible convulsions and coma before 
death. 

Treatment. Wash out the stomach with an emetic (zinc sulfate, 20 
grains) or mustard. Give a teaspoonful of medicinal charcoal, give 
a stimulant of hot black coffee Keep the patient warm and quiet. 

Ether ((^HjOCsHs), diethyl oxide, ethyl ether, ethyl oxide, sulfuric 
ether, or sulfuric ethylic ether is a clear, colorless, very volatile and 
very inflammable liquid, with a burning taste and a characteristic 
odor. Vapors of this compound are explosive when mixed with air. 
Ether is manufactured by partially removing water from alcohol at 
135° C. with sulfuric acid. (Hence the name sulfuric ether.) Ether is 
an important organic solvent for waxes, oils, fats, gums, perfumes, 
and for alkaloids; it is used in making dyes, collodion, and smokeless 
powder and for cleaning fabrics. It is stored in a copper-lined con- 
tainer, or a container having a spiral of copper wire, which prevents 
decomposition into substances that would impair its anesthetic 
properties. 

Ether is taken internally to control spasms in hiccup and as a stimu- 
lant in fainting or collapse. Its most familiar use is as an inhalation 
anesthetic. Externally, ether is used in earache, toothache, and neu- 
ralgia, and to facilitate removal of adhesive tape in surgical dressings. 

U.S.P. ether contains about 2.5 to 3.5% alcohol, and about 0.5% 
water. 

The normal dose is 15 minims or 1 cc. As a vapor 3.5% by volume 
can produce unconsciousness. One ounce of liquid has proved fatal 
in minutes to hours. The maximum allowable concentration for an 
8 hour working day adopted by the American Conference of Govern- 
mental Industrial Hygienists is 400 ppm. 

Identification. Odor on breath. 
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Symptoms. Use of too much ether produces a slow, shallow, and 
gasping breath; the face becomes blue; blood pressure falls rapidly; 
pupils arc widely dilated and do not react to light; pulse grows 
weaker; and death results from respiratory failure. 

Treatment. If ether is being inhaled, stop its use; administer 
oxygen with a carbon dioxide mixture; apply external heat and arti- 
ficial respiration if necessary; lower the head; hare the victim inhale 
ammonia. If the liquid has been swallowed, give the same treatment 
as for inhaled gas, but also use an emetic. 

Other Poisons. Chloroform and laughing gas (nitrous oxide) call 
for the same treatment as for ether. Sec Chloroform. 

Ethylene Glycol (HOCHj-CH-OH), glycol, is a colorless, odorless, 
syrupy liquid with a sweetish taste It boils at 197° C. and is miscible 
with water and alcohol. It is the principal “permanent" antifreeze 
used for the cooling systems of motor vehicles being sold under a 
number of trade names like Prestonc, Zerex, etc. It is also used on a 
large scale industrially as an explosive intermediate, tobacco hum- 
cctant, leather preservative, and for other uses. 

It is met as a poison generally through the drinking, accidental or 
intentional, of antifreeze. The fatal dose is of the order of 3 to 4 oz. 
and a number of deaths have been recorded as due this material. 
Symptoms. The symptoms attributable to the ingestion of large 
amounts are similar initially to diose of intoxication by alcohol fol- 
lowed by depression, vomiting, cyanosis, stupor, prostration, coma, 
convulsions, renal damage, and death from respiratory failure. 

Treatment. Remove the ingested material either by inducing vomit- 
ing or by gastric lavage. Give oxygen, if necessary, 
riuoridcs. See Sodium Huoride. 
riuoroacetates. See Sodium Tluoroacetate. 

formaldehyde (HCHO), formalin, formic aldehyde, formal, meth- 
anal, methylene oxide, or oxymethylene is made by the oxidation of 
methyl alcohol vapors with air over hot copper. Commercial "40% 
formalin” contains 40 gm. of formaldehyde per 100 cc. of solution; 
actually this amounts to 37% formaldehyde by weight. Formalin 
solutions become cloudy with age, or when hot or in the light; this 
is due to formation of a polymer, paraformaldehyde. To prevent this 
polymerization, commercial formalin usually contains 10 to 15% 
methyl alcohol. 
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Formalin is used in embalming fluids, for anatomical specimens, 
for hardening photographic film, in formaldehyde- phenol plastics, and 
elsewhere. 

It is used as a germicide, antiseptic, and deodorant. A 0.5% wash 
is available foT wounds and abscesses. 

The vapors act chiefly on the upper respiratory tract. One ounce 
has caused death; the largest quantity from which recovery has been 
achieved is 2 oz. The maximum allowable concentration for an 8- 
hour working day adopted by the American Conference of Govern- 
mental Industrial Hygienists is 5 ppm. 

Identification. Odor on the breath, (a) Aq. 5% phenylhydrazine 
hydrochloride, ( b ) aq. 0.5% sodium nitroprusside; ( c ) aq. NaOH. 
Mix 3 cc of the unknown liquid -f 10 drops of (a) + 2 drops of (6) 
-f 10 drops of (c). Blue, turning green, then yellow-red indicates 
formaldehyde Red indicates acetaldehyde. 

Symptoms. Nausea and vomiting, pallor, cold clammy slcin, red- 
dening of the eyes and mouth, a burning in the throat and stomach, 
and collapse. 

Treatment. Empty the stomach with an emetic at once. Allow the 
pauent to inhale ammonia fumes. Give a glass of water containing a 
few drops of ammonia as a chemical antidote. Give medicinal char- 
coal. Follow with raw eggs and demulcent drinks. Keep warm and 
apply external heat. 

External Treatment. Wash thoroughly with water, then with aro- 
matic spirits of ammonia, and again with water. 

Gasoline (C 4 H 10 to CuH zg ) really motor fuel (see pages I7G, 179) 
is a mixture oi several hundred hydrocarbons, saturated and unsatu- 
rated and many additives— tetraethyl lead, xylidine, catechol, benzene, 
toluene, ethylbenzene, tn-o-cresyl phosphate, and many other sub- 
stances While its chief hazard is explosion and fire it does have toxic 
properties. The maximum allowable concentration for an 8-hour 
working day adopted by the American Conference of Governmental 
Industrial Hygienists is 500 ppm. Leaded gasoline is extremely dan- 
gerous because of the tetraethyl lead it contains; also some gasoline 
containing high percentages of sulfur compounds may poison from 
the hydrogen sulfide present. 

Although the greater part of manufactured gasoline is used as a 
fuel m motor vehicles, the liquid has many other uses, for instance, 
as a solvent for fats and oils, and in special lamps and stoves for light 
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ami heat. Petroleum components are Increasingly important as a 
starting materia! for many large-tonnage chemical industries: synthetic 
rubber, plastics, toluene, etc. 

Death has been caused by a pint of this liquid. 

Identification. Odor. Five drops on a bit of cotton burns with a 
smoky fiame. 

Symptoms. Headache, giddiness, a flushed face, a tendency to 
mania, nausea 3nd vomiting, disturbed \ision. 

Treatment. Remove gasoline-soaked clothing. Empty the stomach 
at once with emetics. Apply external heat and keep the patient warm. 
Avoid alcohol or camphor as stimulants; use only black coffee or 
aromatic spirits of ammonia (1 teaspoonful in i/ 2 glass of water). 
Apply artificial respiration and ox)gen, if required. Rest is necessary. 

Other Poisons. Benzene, kcrosine, naphtha call for the same treat- 
ment as for gasoline. 

Ileptachlor. A chlorinated indane insecticide. See Chlordane. 

Heroin (CjjHjjOjN), diacetylmorphine, or diamorphine, an arti- 
ficial alkaloid made from morphine, is odorless, bitter white crystals 
or crystalline powder. It is usually taken by snuffing up the nose; but 
because heroin is so extremely habit-forming, manufacture of it and 
of its salts is prohibited in the United States. 

Both it and the hydrochloride were formerly used internally as a 
sedative and antispasmodic against persistent cough, asthma, bron- 
chitis, etc. 

Death has been caused by 0.2 gm. 

Identification, (a) Cone. HNO s . Add 1 cc. water to I cc (a). Shake 
with a pinch of the unknown powder. A yellow solution gradually 
changing greenish-blue, then turning bright yellow (changes are rapid 
on heating) indicates heroin. Heroin reacts with water to form mor- 
phine, and therefore responds to many morphine tests. 

Symptoms. Following a poisonous dose the symptoms are similar 
to those of morphine; a slow pulse; slow, shallow breathing; pupils 
contracted to a pin point; cyanosis; stupor; sleep; coma, profuse per- 
spiration; collapse. 

Treatment. Wash out the stomach immediately with a potassium 
permanganate solution, which makes the drug inactive. Repeat wash- 
ing every 30 minutes until the patient is out of danger; follow each 
washing with an emetic of 1 tablespoonful of mustard in a glass of 
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water. Apply artificial respiration i£ necessary. Keep the patient 
warm, quiet, and awake. 

Hydrogen Peroxide (H 2 0 2 ), hydrogen dioxide or dioxy gen, is manu- 
factured by the action of dilute sulfuric acid or of carbon dioxide on 
ice-cold barium dioxide in water. The household variety is a color- 
less, bitter to sweet, 5% aqueous solution inhibited against decom- 
posing by a trace (% grain per pint) of acetanilid. In industry a 
concentrated, dangerously caustic solution is used, one of which. Sup* 
eroxol or Perhydrol, is a 30% aqueous solution. Hydrogen peroxide 
is used extensively as a bleaching and oxidizing agent in many chem- 
ical industries. 

Hydrogen peroxide in concentrations of over 90% is commercially 
available, and a 99% hydrogen peroxide is used as the oxidizer in 
liquid propellant systems for rockets. The maximum allowable con- 
centration for 90% hydrogen peroxide is I ppm. 

Medicinally the 3% solution is used as a cleansing agent, antiseptic, 
and deodorant as in gargles, or applied to abscesses, tonsils, etc.', for 
bleaching teeth; and for counteracting certain toxins. 

The normal dose is 60 minims, or 4.0 cc. of the 3% solution. 

Identification, (a) Solid manganese dioxide. To the unknown solu- 
tion add a pinch of solid manganese dioxide. Bubbling with a gas 
coming off (oxygen) that causes a glowing splint to burst into flame; 
indicates hydrogen peroxide. 

Symptoms. Nausea and vomiting, pallor, and a weak pulse. 

Treatment. Empty the stomach with an emetic, keep the patient 
warm by applying external heat 

Hydrogen Sulfide (H 2 S), stink damp, or sulfuretted hydrogen is the 
familiar gas that smells like rotten eggs often noticeable in analytical 
chemistry laboratories. It is manufactured by the action of acid on 
ferrous sulfide, and is also found in flue gases, coal gases, and other 
gases of organic origin. 

It is used extensively as a chemical reagent in qualitative analysis, 
since it forms characteristic colored sulfides, by which a mixture con- 
taining unknown metals may be identified. 

Hydrogen sulfide is a deadly poison, which ranks with hydrogen 
cyanide in danger. One part of the gas in 200 parts of air is fatal to 
man. The threshold limit for an 8-hour workday adopted by the 
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American Conference of Governmental Industrial Hygienists is 20 
ppm. 

Identification. Odor of decomposing eggs, (a) Lead acetate paper. 
Paper (a) held to gas turns black (PbS) immediately indicates hydro- 
gen sulfide. 

Symptoms. Long exposure to small concentrations causes headache; 
dizziness; nausea; burning throat and cough; cramps; dilated pupils; 
greenish face, slow, weak pulse; coma; convulsions; and respiratory 
failure. High concentrations cause sudden unconsciousness, and 
death. 

Treatment. Remove to fresh air; apply artificial respiration; if 
available administer oxygen. Keep the victim warm and quiet. 

Hypochlorites. See Chlorine and Chlorine Water. 

Iodine (I s ) is a steel-gray, nonmctallic element obtained industrially 
as an impurity from Chile saltpeter; some iodine is also obtained from 
California brines and seaweed ashes. It is used in photography, in 
manufacturing iodine compounds, and as an analytical reagent. 

Iodine is given internally in goiter cases to counteract a deficiency 
of the thyroid gland; and as an antidote in phenol and cresol poison- 
ing. Externally the most important application is in tincture of 
iodine, used on cuts and abrasions; and applied to external portions 
of the body as in lumbago, chilblains, ringworm, etc. There are many 
tinctures of different strengths. A strong tincture may contain as much 
as 1G% iodine. On the other hand Lugol’s solution is a mild water 
solution containing 4.5 to 5.3% free iodine made soluble by 10% 
potassium iodide; a lew drops of this soiution in water is used as an 
antidote (followed by gastric lavage) in poisoning by alkaloids. One 
ordinary household type of tincture of iodine contains 2% iodine and 
2.4% sodium iodide in ethyl alcohol. 

The average dose for the 2% tincture when used internally is about 
5 minims, or .03 cc. One to 2 gm. of iodine is considered the fatal 
dose, although recovery has followed after a dose containing the 
larger amount. 

Identification. Look for iodine or iodides in vomitus. Test 1, (a) 
Chloroform; (5) chlorine water. Vomitus -f- (a). Violet extract in- 
dicates iodine. If the extract is colorless add (5). Violet extract in- 
dicates iodides. Test 2. (c) Starch, such as flour or potato, is turned 
blue-black by iodine. 
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Symptoms. Metallic taste in the mouth; sense of heat in the throat 
and stomach; nausea and vomiting; diarrhea; rapid, weak pulse; cold, 
moist skin; shallow breathing; dilated pupils; cyanosis; convulsions; 
collapse. 

Treatment. Give starch or flour and plenty of water; empty the 
stomach with an emetic; apply external heat; use stimulants (black 
coffee, or aromatic spirits of ammonia); followed with demulcent 
drinks and raw eggs, keep patient quiet. 

External Treatment. Wash with alcohol, then soap and water. 

Iodoform (CHI 3 ) or triiodomethane is prepared from a dilute aque- 
ous solution of sodium iodide in acetone, either by electrolysis in the 
presence of sodium carbonate or by addition of alkaline sodium hypo- 
chlorite. Iodoform is a yellowish crystalline powder, readily identi- 
fied by us characteristic odor and sweetish taste. 

It is used chiefly externally as an antiseptic for cuts, and to stimu- 
late the growth of tissue. 

Dose is 4 grains or 025 gm. Two grams of iodoform has caused 
death; and recovery has sometimes followed after 7 gm. had been 
taken. 

Identification. Characteristic sweetish "hospital'' odor. Note under 
Chloral Hydrate that Test 2 which gives phenylisocyanide, is a test 
also for iodoform. 

Symptoms Iodoform after being absorbed into the blood produces 
the following poisonous effects. In mild cases there is only a rise in 
temperature, headache, rapid pulse, and dimness. In severe cases the 
patient believes he is being persecuted, and may attempt suicide; 
collapse may cause death. 

Treatment. Sodium bicarbonate (baking soda) is given with plenty 
of water, followed by an emetic to empty the stomach. Keep the 
patient quiet and warm, and ease his mental attitude. 

Isopropyl Alcohol. See Alcohol, Isopropyl. 

Kerosine or, as it is more commonly spelled, kerosene is a petroleum 
distillate and thus is a mixture of hydrocarbons. It boils in the range 
of 175 to 325° C. It is used as an insecticide and solvent for insecti- 
cides; as a fuel for lamps, stoves, flares, and diesel engines; and as a 
dry-cleaning agent. The ingestion of 10 cc. of kerosine and related 
petroleum distillates, such as gasoline, naphtha, benzine, Stoddard 
solvent, diesel oil, fuel oil, and like materials, may be fatal. Every 
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year some fatalities are reported as resulting from the ingestion of 
these materials, though as much as 240 cc. (8 oz.) has been ingested 
with recovery. See Gasoline for symptoms and treatment. 

Lead (Pb) (see also page 172 and White Lead) is a flexible, heavy, 
bluish-gray, soft metal used in the manufacture of lead salts, shot, 
Babbitt and type metal, foil, solder, cable coverings, storage battery 
plates, etc. 

Lead salts are rarely used internally because of the danger from lead 
poisoning. Externally they are applied as astringent and antiseptic 
lotions (acetate, nitrate, phenolsulfonate, and tannatc); for skin dis- 
eases (carbonate); as irritant and counterirritant (iodide); in ointmenU 
(monoxide); and as a dusting powder (stearate). 

Acute lead poisoning is rare. Chronic poisoning is caused by con- 
tinued absorption ol small quantities. It is dangerous because of 
accumulative effects on the blood vessels, heart, kidneys, and nervous 
system. 

Tetraethyl lead is a very poisonous organic compound that is added 
to gasoline to increase its antiknock value. 

No fatal dose for lead compounds can be definitely established. A 
soluble salt like the acetate may be lethal in amounts over 10 gm.; 
and cases of recovery have occurred when about 30 gm. were taken. 
The patient may die from collapse on the second or third day. 

Identification. Test 1. See p3ge 17, spot tests. Lead iodide is a 
bright yellow. Test 2. (a) Aq. potassium dichromate; (l>) dil. acetic 
acid; (c) litmus paper. Three cc water solution of unknown (prefer- 
ably clear) + a few drops of (a). Add (fr) until acid to litmus paper; a 
yellow precipitate of lead PbCr0 4 (lead chromate) indicates lead. 

Symptoms. Victim may have headache, delirium, excitement, con- 
vulsions, blindness, paralysis, coma, and a blue or black, lead line on 
the gums, and collapse. 

Treatment. Give 2 tablespoonfuls In y 2 glass of water of Epsom 
salts (magnesium sulfate) or Glauber’s salt (sodium sulfate). Follow 
with emetics, demulcent drinks, and stimulants. 

Lime. See Calcium Oxide 

Lye (NaOH). See Sodium Hydroxide. 

Lysoform is a mixture of formaldehyde and phenols and is used 
primarily as a disinfectant in 5 to 10% solutions. Even these concen- 
trations are dangerous; not too great amounts will produce death. 
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Identification. See testa for (1) formaldehyde and (2) phenols. 

Symptoms. Lips and mouth will be burned. Severe pain in the 
throat and stomach, pallor, nausea and vomiting, and collapse. 

Treatment. Evacuate the stomach immediately with plenty of Ep- 
som salts followed with an emetic; give raw eggs and milk and stimu- 
lants. Keep the patient quiet and warm. 

External Treatment. Wash thoroughly with water, then with lemon 
juice or vinegar, and again with water. 

Lysol. See Cresols, for which the symptoms and the treatment are 
the same. 

Malathion [(CHjOjjPS-SCH^HjCOOCjH^ COOQjH,,], O. O-di- 
methyl S-(l,2-dicarbethoxyethyl) phosphorodithionate, is a phosphate 
ester insecticide that is available as technical grade material, 25% 
wettablc powder, dusts, solutions, poison baits, and emulsifiable con- 
centrates While its toxicity is considered to be of a lower order than 
that of other cholinesterase poisons, it is still considered harmful, with 
an estimated toxic dose of 1 gm. See Parathion for symptoms and 
treatment. 

Mercury (Hg) or quicksilver is a heavy, silvery liquid metal ob- 
tained from red cinnabar. Two well-defined series of compounds are 
known, namely mercurous and mercuric. Many of these compounds 
are medicines; they are freely used to commit suicide and homicide, 
as well as taken by accident or erroneously. Salts most likely to be en- 
countered are: 

Mercuric Oxide (red precipitate and yellow precipitate). There is 
both a red and a yellow modification of the oxide; both are heavy 
powders, practically insoluble in water or alcohol. They are used in 
ointments for skin diseases 

Mercuric Chloride Ammoniated, ammoniated mercury, white pre- 
cipitate, or aminomercuric chloride, is a heavy, white powder. 

Mercurous Chloride, calomel, mild mercury chloride, mercury 
mono-, proto-, or subchloride, is a heavy, white powder. 

Mercury Bichloride, mercuric chloride, corrosive sublimate, mer- 
cury-perchlonde, or corrosive mercury chloride, is in the form of color- 
less crystals, while granules or powder. It is generally sold in the 
form of blue, coffin-shaped "poison tablets" of 7.5 grains or small 2- 
grain tablets for use as a disinfectant. The average dose of mercury 
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bichloride (corrosive sublimate) when administered internally is y 15 
grain, or 0.00-1 gm.; that is, it is extremely poisonous. 

The investigator should be particularly on the alert to ascertain 
whether mercuric chloride (corrosive sublimate), which is extremely 
poisonous, has been used by mistake as a laxative in place of mer- 
curous chloride (calomel) which is not so poisonous. 

Identification. Mercury compounds are in the stomach and in- 
testines for first few hours; after a day they are mostly in the liver 
and kidneys; anti after 4 days they have been eliminated. Test I. See 
page 17, spot tests. Test 2. (a) Cone. HN0 4 ; (&) cone. HC1; (c) fresh 
aq. stannous chloride. Dissolve the unknown in a mixture of 1 cc. (a) 
+ 3 cc. ( b ). A few drops of (c) giving gray (HgCl -f Hg) to black (Hg) 
indicates mercury. Test 3. The Reinsdi test described for arsenic 
salts works equally well for mercury salts. 

Symptoms. Mercury poisoning occurs in two forms: chronic and 
acute. The symptoms resulting from swallowing a poisonous mercury 
compound, such as bichloride of mercury in solution or in tablet form 
are: a burning pain in the throat; a metallic taste in the mouth; 
cramplike pains in the abdomen; nausea and vomiting; rapid, weak, 
and irregular pulse; pallor; cold, moist skin; shallow and slow breath- 
ing; diarrhea; collapse. Coma and convulsions may occur before 
death. Death results from excessive vomiting and diarrhea, which 
causes collapse. 

Treatment. While the preferred antidote for mercury, arsenic, and 
gold is BAL, that is, 2,3-dimercapto- 1-propanol or dimercaprol 
(CH 2 SH -CH-SHCHaOH), which is available as a 10% solution in 
oil in 5-cc. ampules, equivalent to 2j4 doses, since BAL has to be ad- 
ministered by intramuscular injection, it may be best in the case of an 
emergency to use the former preferred antidote— sodium formalde- 
hyde sulfoxylate, which comes in 10-gm. ampules. This is also sold 
as formaldehyde hydrosulfite, formaldehyde sodium sulfoxylate, 
Formopan, Hydrollt, or Rongalit. Dissolve I ampule in 250 cc. of 
water; have the victim swallow this or introduce it with a stomach 
tube; then immediately empty the stomach. Dissolve another ampule 
in 250 cc. of water, have the victim swallow, and leave in the stomach. 
Apply external heat. If the sodium formaldehyde sulfoxylate is not 
available, give an abundance of raw eggs followed by an emetic of 
mustard or zinc sulfate (30 to 60 grains) in water. 
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Methanol. See Alcohol, MethyL 

Methyl Alcohol. See Alcohol, Methyl. 

Methyl Salicylate (HOC 6 H 4 COOCH 3 ), artificial or natural oil of 
wintergreen or betula oil, sweet birch oil or teaberry oil is a liquid 
with a wintergreen odor. The natural oils are obtained from the 
leaves of Gaulthena procumbent and from the bark of Betula lenta. 
It boils in the range of 220 to 224° C-, is slightly soluble in water, and 
is miscible with alcohol. This substance is used as a flavor for candies 
and beverages like root beer, birch beer, and sarsaparilla, and medic- 
inally as a skin counterirritant in from 10 to 50% in ointments and 
liniments. It can be absorbed through the skin. In a report in 1953, 
it was noted that it was responsible for the deaths of 36 of 54 deaths 
from the ingestion of volatile oils by children. The lethal dose varies 
from 10 cc. for a child to 30 cc. for an adult. 

Identification The characteristic odor of oil of wintergreen. 

Symptoms. See Aspirin. 

Treatment. See Aspirin. 

Morphine (CnHjgOjN ■ HjO), morphia, or morphina is the most 
important alkaloid obtained from opium. It forms white, bitter, lus- 
trous prisms, fine needles, or crystalline powder, which darkens upon 
exposure to light. 

Morphine and particularly morphine sulfate and other salts are 
commonly used to lessen pain, calm nerves, induce sleep, and quiet 
muscles. When administered by hypodermic its action is more rapid 
than vs hen taken by ingestion. It is given internally only in very 
serious cases, because in many instances complications attend its use. 

The dose of morphine sulfate is i% grain or 0.008 gm.; the fatal 
dose in a person who is not an addict is about 2 grains. The poisoning 
action is much faster in children. Most of the cases of morphine poi- 
soning result from the administration of an overdose. 

Identification Test 1. (a) Neutral 5% FeCl 3 solution. Add a few 
drops of (a) to the unknown powder. Blue, which may fade indicates 
morphine; red changing lo black, indicates apo-moTphvne; no color 
is given by heroin or codeine. Test 2. (b) Iodic acid; (c) chloroform; 
(<f) dil NH|OH. Warm 2 cc. (5); add a few drops of the unknown; 
shake; add an equal volume of (e), shake; let stand. A brown which 
deepens if a few cc. of (d) are added indicates morphine. 

Symptoms. Physical ease and mental stimulation, with a quickened 
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pulse, which lasts a variable length of time. This is followed by 
drowsiness, nausea, a desire to sleep, a gradual loss of muscular power 
and sensitivity, and contracted pupils; stupor grows deeper; and death 
occurs in a deep coma. 

Treatment. Potassium permanganate (10 grains) in a pint of warm 
water; repeat in y 2 hour. Do not allow the patient to sleep, but avoid 
exercise such 3s prolonged walking. Apply artificial respiration if 
necessary for 2-1 hour*; apply heat; give strong black coffee. Apply 
icc to the bead and heat to the body extremities. 

Mushrooms are a type of fungus growth. The species Agarlcus 
eampestris is edible, having been successfully cultivated for over 200 
years. It grows only in open breezy pastures. The poisonous species 
Amanita phalloides, commonly called "toadstools," grows in wet, 
boggy places, in woods, and around tree slumps; it causes nine-tenths 
of all deaths from poisonous mushrooms. 

Upon breaking mushrooms open, the edible variety remains white, 
whereas the poisonous species often turns buff or brown. 

‘ Symptoms. Acute abdominal pains, vomiting, dianhea, constipation 
at times; cold, clammy skin; cyanosis; jaundice; convulsions; coma; 
death. 

Treatment. Give an emetic of mustard or zinc sulfate (30 to 60 
grains) in water; apply external heat, and administer oxygen if neces- 
sary. Stimulants should he administered if a need for them is in- 
dicated. 

Naphthalene (C 10 Hj), naphthalin or tar camphor, is a white crys- 
talline coal-tar product. It is an important starting point for the 
manufacture of indigo and other dyes, synthetic resins, organic adds, 
celluloid, and smokeless powder. Moth balls are pure naphthalene. 
Another household moth and insect repellent is paradichlorobenzene. 
Moth balls are not deadly poison, but swallowing them can cause 
great discomfort. 

Identification. By the characteristic odor of moth balls. 

Symptoms. Restlessness, depression, twitdiing, convulsions, urine 
dark brown to black, coma with snoring. 

Treatment. Give an emetic; give demulcent drinks such as milk or 
oatmeal gruel, and stimulants if necessary. 

Nicotine (C 10 HhN,), nicotia, or pyridyl-N-methylpyrrolidine, pres- 
ent in from 2 to 8% in tobacco leaves, is a very bitter, colorless to 
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yellowish oily liquid, turning brown in the air. The liquid has a 
disagreeable odor, like pyridine. Solutions containing about 1% nico- 
tine are used as a spray against plant lice and against the itch-mite in 
sheep. A relatively common insecticide is "Black Leal 40,” which 
contains approximately 40% nicotine sulfate. One drop of pure nico- 
tine has killed in 15 minutes to an hour. 

Identification. Strong tobacco odor. Test 1. (a) Ordinary "forma- 
lin” containing 37% formaldehyde; ( b ) cone. HN0 3 . To 10 mg. of 
the unknown residue add I drop of (a), then a drop of ( b ). A rose 
color indicates nicotine, and is not given by aniline, coniine, or pyri- 
dine. Test 2. (c) Chlorine water. Unknown solution -f- (c). A red- 
brown precipitate indicates nicotine. 

Symptoms. With large doses, tremors; palpitation; pupils first con- 
tract, then dilate; headache, dizziness; collapse and coma due to res- 
piratory paralysis. Very large doses paralyze the nerves. 

Treatment. Give tannic acid followed by an emetic of mustard 
water; medicinal charcoal; stimulants; keep the extremities warm; 
make cold applications to the head; apply artificial respiration if 
necessary. 

Other Poisons. Lobelia, lobeline, and tobacco call for the same 
treatment as for Nicotine. 

Nitrous Fumes. See Nitrogen Oxides in Chapter 5- 

Opium is found as a milky liquid in the unripe fruit of the opium 
poppy, Papaver somntferum L., or P. album, De. C. (Papaveraceae), 
which grows in Asia and Africa and is cultivated in the Balkan States, 
Hungary, and southern Russia. The liquid dries to a brown mass and 
has a characteristic odor. 

About 25% of the drug is active material in the form of some 
twenty alkaloids, of which morphine (approximately 1G%) is present 
in largest quantities. Opium is used chiefly as a source of these 
alkaloids. 

Opium preparations include (1) the crude gum opium, containing 
between 10 and 16% of anhydrous morphine; (2) deodorized opium 
(morphine 10 to 10.5%), from which nauseating ingredients hate 
been removed; (3) granulated opium (10 to 10.5% morphine) for 
preparing alcoholic solutions; and (4) powdered opium adjusted 
with inert sugar so that it contains 10 to 10.5% morphine. 

Opium is used to produce sleep, relieve pain, and quiet nerves. 
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When administered by hypodermic Its action is more rapid than when 
taken by ingestion. 

The normal dose of opium containing 10 to 10.5% anhydrous mor- 
phine is I grain or 0.06 gm. The fatal dose varies, but in one who is 
not an addict it lies between 2 and 4 grains, the action being much 
faster in children than in adults. 

Identification. Opium being largely morphine, carry out tests for 
morphine. 

Symptoms. Drowsiness, nausea, desire to sleep, a loss of muscular 
power and sensitivity, pupils contracted to a pin point, deep stupor, 
and death resulting while in a coma. 

Treatment. Have victim swallow a solution of 10 grains of potas- 
sium permanganate dissolved in a pint of warm water; repeat in about 
30 minutes. Give an emetic each time to remove the permanganate. 
Keep the patient awake without excessive physical exercise, such as 
walking loo much; apply artificial respiration if necessary. Apply ice 
to the head and heat to arms and legs, and give strong black coffee. 

Oxalic Acid. See Acid, Oxalic 


Parathion [(CjHjOJjl’S • OC a H 1 N0 2 ], O.O-diethyl-O-p-nitrophenyl 
tliiophosphate, is a phosphate ester insecticide . It is generally used in 
the form of sprays containing 3% or less and as dusts containing 4% 
or less. The phosph ate esters exert their toxic action by inactivating 
acetylcholinesterase. It will exert its action through any portal of 
entry, that is, by being breathed in. by being absorbed through the 
skin, or by ingestion. I n California in 1953. of 15 0 cases of p oisoning 

of these died. There were^ fo ur~dea ths in O regon and California in _ 

Symptoms. Headadie, giddiness, blurred vision, weakness, nausea, 
cramps, diarrhea, discomfort in the chest, and anxiety. Other symp- 
toms are sweating, abnormal contraction of the pupil, tearing, saliva- 
tion, pulmonary edema, cyanosis, uncontrollable muscle twitches, 
convulsions, coma, and loss of reflexes and sphincter control. 

Treatment. In the absence of symptoms, wash the stomach with 
tap water, if equipment is available, or give a quart of water or milk 
and induce vomiting by pharyngeal stimulation, followed by 1 oz. of 
sodium sulfate in 8 oz. of water as a cathartic. 

II symptoms appear give atropine by means of syrets containing 2 
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milligrams, approximately 4 times the usual dose of 0.5 milligrams. 
Apply artificial respiration preferably by mechanical means, espe- 
cially in the case of respiratory difficulty and convulsions, and supply 
oxygen. 

External Treatment. Remove and discard all contaminated cloth- 
ing. Wash the skin before symptoms appear or after they have been 
controlled by atropine with large volumes of water and soap. It will 
also be useful to wash the mucous membranes with water and soap. 

Phenacetin (C 10 H 13 O 2 N), acetophenetidin, acetparaphenetidm, 
ethoxyacetamhd, p-acetphenetidide, or p-acetphenetidin is prepared 
as a white, odorless, somewhat bitter powder or crystalline scales by 
boiling paraphenetidin with glacial acetic acid. 

Phenacetin is similar in its action to acetamide, being used to re- 
duce mild fevers and for relief of nervousness, headache, and pain. 

The normal dose is 5 grains or 0.3 gm., beginning with 3 grains for 
safety. The exact fatal dose is not positively determined, but 10 to 
20 grains may kill a person with a weak heart, and 10 to 30 grains 
may prove fatal to a person with a normal heart. Death may linger 
for several days, or it may be sudden. 

Identification. Phenacetin is excreted in urine as glycuronates or 
sulfates. ( a ) Cone. HC1, (b) aq. 5% sodium nitrite; (c) dil NaOH; 
(d) alkaline beta-naphthol. Boil the unknown with (a). Cool. Dilute 
with water. Add a few drops of (6) -f (c) until litmus turns blue, then 
a few drops of (d). Red, turning mahogany on adding more (a), in- 
dicates acetanilid or phenacetin (azo-dye test). 

Symptoms. Nausea and vomiting; cyanosis; slow, feeble pulse, sub- 
normal temperature; mental sluggishness; stupor and collapse. 

Treatment. Keep the patient warm and quiet, in a recumbent posi- 
tion. Apply external heat. Wash the stomach with an emetic of 
mustard or 30 to 60 grains zinc sulfate in water; give oxygen for 
cyanosis, and artificial respiration if necessary. Give aromatic spirits 
of ammonia if the patient is conscious. 

Other Poisons. See Other Poisons under Acetanilid. 

Thenol or Carbolic Acid (C e H s OH), hydroxy benzene, oxybenzene, 
phenylhydroxide, phenic acid, or phenylic acid is a colorless to pink- 
ish (on aging) solid, melting at 109° F.; if it contains water or cresols 
it may become a sticky liquid on warm days. Phenol is manufactured 
in enormous tonnages for phenolic plastics by the action of sodium 
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hydroxide on benzene by alkaline hydrolysis of benzene monochloride 
at high pressures (chlorobenzene process, used in the United States 
for many years). It is the starting point for a great many organic 
syntheses, especially in the field of dyes; it is also an important labora- 
tory reagent- 

Liquid phenol is an 88 to 90% aqueous solution of phenol. Cam- 
phorated plicnol contains 60% camphor, 30% phenol, and 3% liquid 
petrolatum, and is used as an antiseptic and local anesthetic. 

Internally phenol has been used in diarrhea and as an injection for 
anthrax and tetanus; its use to check stomach fermentation is open 
to question. Externally it is used as an antiseptic on boils, venereal 
warts, and other growths; dilute solutions are used as a dressing for 
burns, stings, skin diseases, etc. It is sold, often mixed with chloride 
of lime, as a general disinfectant for toilets, drains, etc. 

Phenol is not an acid, but exerts a powerful action and causes ne- 
crosis of the tissues with which it comes into contact. Although it is 
a most effective antiseptic, its terribly corrosive action on the tissues 
limits its use to applications where it will not come in contact with 
the skin in any strong concentrations. Wet dressings containing 
phenol are especially dangerous, particularly to infants, who absorb 
die poison rapidly. Since phenol has local anesthetic action, serious 
burns can occur before the patient is aware. 

The norma! dose is 1 grain or 0 06 gm. Eight to 15 gm. may be 
considered a fatal dose, although recovery has followed ingestion ot 
more than 3 times this amount; and death from y 10 the stated fatal 
dose. 

Identification. Strong odor of phenol from breath or vomitus. 
Test 1. (a) Dissolve 5 gm. mercury in 5 cc fuming nitric add. Dilute 
with 10 cc. water. After 24 hours pour oil the dear upper liquid and 
use (Millon’s reagent). Add few drops (a) to 1 cc aq. unknown, 
and heat. Red indicates cresols and phenols. Test 2. ( b ) Ether; (c) 
bromine water. Extract unknown with (b); add a few drops of (c). 
The white to yellowish predpitate of tribromphenol indicates phenol 
(Glaister’s test). Test 3- (d) Dilute neutral aq. FeClj. Add a few 
drops of (d) to 2 cc. of the unknown solution. Shake. Violet indicates 
phenols. 

Symptoms. Bums, whitish in color, appear on the lips and mouth; 
pain in the throat and stomach; nausea and vomiting; headache, diz- 
ziness, drowsiness and depression, collapse; cold, moist skin; shallow 
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breathing, and cyanosis. If a iarge amount of carbolic add has been 
taken, the patient becomes unconscious and dies in a few minutes 
from paralysis of the heart and respiration. The characteristic odor 
of phenol is present 

Treatment. Do not give oils. Administer the following as antidotes: 
an emetic followed by Epsom salts or Glauber's salts. Plenty of liquid 
should be given and the stomach should be washed out as rapidly as 
possible before the phenol has been absorbed. Use raw eggs and milk 
to protect die membranes. Keep the patient warm and quiet 

External Treatment Wash with alcohol or whiskey; and then im- 
mediately, before the alcoholic solution has been absorbed into the 
tissues, flush it oft with much water. 

Phosphate Esters are a group of synthetic organic compounds used 
as insecticides. Some contain sulfur like Parathion, Systox, EPN, 
and Malachion. Others contain nitrogen like OMPA. Parathion and 
Malathion are discussed in this chapter. Systox is a water-soluble solid 
which is stable for over one month. It is the diethoxythiophosphonc 
acid ester of 2-ethylmercaptoethanol. OMPA is octamethyl pyrophos- 
phoramide. TEPI’ is a liquid, water-soluble compound that de- 
composes in about 6 hours. The symbol stands for tetraethyl 
pyrophosphate. TEPP, OMPA, Parathion, EPN, and Systox have all 
been implicated in poisonings and deaths They cause their injury by 
inactivating acetylcholinesterase. See Parathion. 

rhosphorus (P) is a nonmetallic element found in two common 
forms. One, the poisonous white or yellow phosphorus, found in the 
form of white, waxy, translucent cylinders, oxidizes rapidly in the air, 
giving oil fumes of the oxide; it glows in the dark with a pale, yellow 
light, has the taste of garlic, and is usually kept under water. The 
other form of phosphorus is red, and is produced by heating yellow 
phosphorus in a closed vessel without air for 36 hours. Red phos- 
phorus is not so toxic as white or yellow phosphorus; the red variety 
is also much less active chemically, is stable to light and air, and can 
be stored as a red powder without being covered with water. 

White of ytJJow pha tphems is used in Xvfuwis, rat poisons, sxoole 
screens, gas analysis, and manufacturing phosphoric acid. Lucifer 
matches originally had heads of white phosphorus, sand, potassium 
chlorate, glue, etc., which were ignited by friction; but because of the 
poisonous nature of white phosphorus its use was prohibited by law’. 
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and a compound P^S, mixed with potassium chlorate is used today, 
The safety match, on the other hand, contains a tip of potassium 
chlorate or lead oxide, or potassium dichromate, antimony trisujfide, 
powdered glass, and glue; these matches catch fire when rubbed 
against the igniter surface, on the box, which contains a mixture of 
red phosporus, antimony trisulfide, and glue. 

Suicidal cases involving phosphorus are prevalent, but phosphorus 
has been used also in homicide, as well as having been taken acri- 
dcntly by children and alcoholics. White phosphorus inflicts severe 
burns. The fatal dose is difficult to determine, but 3 grains is regarded 
as lethal. Death occurs in ! to 4 days. 

Identification. White phosphorus catches fire when exposed to the 
air. Red phosphorus can be identified by burning a bit of it. dissolv- 
ing the ash in water, and testing lor orthophosphate as follows, (a) 
Aq. silver nitrate; (6) dll. HNQ S . To aq. unknown add 1 cc. (a) -f 
1 cc (6). Yellow precipitate of Ag,P0 4 indicates that the original 
unknown was phosphorus. 

Symptoms. Nausea and vomiting, garlic taste, thirst, pain in the 
throat and stomach, diarrhea, headache, weakness, and collapse. The 
vomitus is luminous in the dark. 

Treatment. Give an emetic of mustard in water, or 3 grains of 
copper sulfate in water every 5 minutes until vomiting occurs, repeat 
emetic. Give whites of several eggs in water, and follow with a saline 
solution such as Epsom salts. Keep the victim warm and quiet. 
Avoid fats, oils, and milk. 

External Treatment. Summon a physician. Use no oils or oint- 
ments. Apply a 2% copper sulfate solution to the burned area; this 
reacts with the phosphorus forming noncombustible copper phos- 
phides of indefinite composition. Keep the burned area under water, 
or preferably under 2% copper sulfate solution until the particles of 
phosphorus can be removed. If copper sulfate is not available, wash 
with a baking soda solution (tablespoonful in a glass of water); keep 
it wet until a physician arrives. 

Picric Acid [C a H 2 (NO a ) J OH], carbaiotic, nitroxanthic, picronitric 
arid, T.N.P. or trinitro phenol, obtained by sulfonating phenol and 
treating the reaction mixture with nitric arid, forms yellow, odorless, 
very hitter crystals, which explode when heated (300° C.), detonated, 
oi by percussion. For safety in transportation, 10-20% water is added. 


SPECIAL PROPERTIES Or POISONS 


97 


Picric acid is used in matches and explosives, as a dye intermedi- 
ate, and in the leather industry, and also in colored glass and electric 
batteries. 

Medicinally, picric acid is used in ointments and dressings as an 
antiseptic for minor bums. Butcsin picratc, a derivative, is applied 
as a 1% aqueous solution, or a 15% ointment. 

Six grams has been taken without producing death. 

Identification. The color of picric acid and butesin picrate will be 
deep yellow; they stain the skin yellow, (a) Aq. ammonium sulfide. 
Heat gently for 5 minutes the unknown water solution (Care! Do 
not heat solid picric acid; it is explosive) with 2 cc. (a) If within 5 
minutes a red color of picramic acid develops, picric acid is indicated. 

Symptoms. Mucous membranes and urine are deep yellow; the 
skin is irritated and deep yellow. Convulsions and collapse often 
occur following nausea and vomiting, the pulse is weak. 

Treatment. Give the whites of several eggs, 1 tablespoonful of Ep- 
som salts in a glass of water. Keep the victim warm and quiet. 

Poison Ivy, Poison Oak, Poison Sumac. Sec Chapter 6. 

Potassium Binoxalate (KHG,0 4 -H 2 0), potassium acid oxalate, salt 
of sorrel, or sal acetosella is used for removing ink stains, cleaning 
wood, scouring metals; in photography; and as a mordant in the dye- 
ing industry. 

Fatal dose varies between 1 and 3 drams. Usually when more than 
1 oz. is retained, death results regardless of proper treatment. 

Identification. Same tests as for Acid, Oxalic. 

Symptoms. Same as Acid, Oxalic. 

Treatment. Avoid baking soda and other alkali carbonates or al- 
kalies. Give milk of magnesia or chalk, with large quantities of water; 
follow with an emetic of mustard in water; repeat several times, fol- 
low with demulcent drinks of flour and water and the whites of sev- 
eral eggs. Use black coflee as a stimulant. Keep the patient warm and 
quiet. 

Potassium Carbonate (K 2 CO a ), pearl ash, potash, salt of tartar, or 
salt of vvormwood sold as white, hydroscopic, odorless granules or 
powder. Industrially it is used in the manufacture of soft soap and 
hard glass; in the textile and leather industries, and for manufactur- 
ing potassium compounds. 

Because potassium carbonate is so irritating, it is not used inter- 
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nally; rather it is applied externally as a 15% ointment or a 1% 
aqueous solution. 

The normal dose is 15 grains or 1,0 gm.; Potassium carbonate is an 
alkaline caustic, somewhat less powerful than potassium hydroxide. 

Identification. Aq. solution turns litmus blue. Test 1. Flame test, 
page 37. A purplish tint to the flame indicates potassium. Yellow 
only indicates sodium. Test 2. (a) Dil. HC1; ( b ) limewater; (c) a small 
glass tube, the size of a pencil. Treat the solid unknown svith 1 cc. (a). 
A fizzing gas is probably C0 2 . Hold a drop of ( b ) in a small tube just 
suspended above the fizzing substance. Limewater ( b ) turns milky 
and indicates carbonate. 

Symptoms. Almost immediately there is pain in the mouth, throat, 
and stomach; nausea and vomiting; pallor; weak pulse and collapse. 
Usually death occurs within 24 hours. 

T reatment. Give harmless acids such as diluted vinegar, lemon juice, 
citric, or tartaric acid. Give freely. Empty the stomach with an emetic 
if the solution is not too strong. Give demulcent drinks and raw 
eggs. Apply external heat. Keep the victim warm and quiet. 

External Treatment. Wash thoroughly with water, then with lemon 
juice or vinegar and again with water. 

Potassium Chlorate (KClOg) is manufactured by the electrolysis of 
a warm aqueous solution of potassium chloride, the products being 
allowed to mix. The same reaction occurs if chlorine is led into a 
warm solution or potassium hydroxide. Potassium chlorate crystallizes 
from solution on cooling. It is found as crystalline powder, granules, 
and in drug stores as tablets; and its active oxidizing action makes it 
useful in matches, fireworks, explosives, and the printing and dyeing 
of cotton and wool black. 

Potassium chlorate is used only externally, usually in a 3 to 5% 
solution as mouthwash or gargle for gingivitis and other throat dis- 
orders, but this use is waning. 

Poisoning usually results when a potassium chlorate gargle is swal- 
lowed by mistake. The injury is to the kidneys and blood. The 
normal dose is 5 grains or 0.3 gm. The fatal dose for an adult vanes 
from 8 to 60 gm. 

Identification. To a dialyzed solution of the stomach contents, add 
a little indigo sulfate and acidulate with dilute sulfuric acid. If chlo- 
rate is present, the addition of sulfurous add will discharge color. 
Aniline sulfate with sulfuric add plus chlorate gives a blue color. 
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Symptoms. Pains in the abdomen, nausea and vomiting, diarrhea, 
jaundice, pallor, cyanosis, coma, and collapse. 

Treatment. Give no stimulants. Wash out the stomach with an 
emetic, followed by demulcent drinks— flour in water, oatmeal gruel. 
Keep warm, apply external heat. When the physician arrives he may 
relieve the condition by removing some of the blood from a vein and 
replacing it intravenously with normal salt solution. 

Other Poisons. Bromates, nitrates, and other chlorates call for the 
same treatment as for Potassium Chlorate. 

Potassium Hydroxide (KOH), caustic potash, or potassa, sometimes 
(incorrectly) called potassium hydrate, is a powerful alkali similar to 
sodium hydroxide. Both are sold as white or slightly yellow lumps, 
rods, pellets, granules, or flakes, which absorb moisture from the air 
very rapidly, becoming damp. Potassium hydroxide has a multitude 
of uses in industry— in making soft and liquid soaps, for absorbing 
carbon dioxide from coke ovens, as a paint and varnish remover, in 
the printing trades, etc. 

Potassium hydroxide has been used externally for cauterizing bites 
from rabid animals. A special paste containing equal parts of lime- 
water and potassium hydroxide is available for cauterizing and de- 
stroying surface growths. 

An aqueous solution of potassium hydroxide is extremely caustic 
to human tissues. There have been a few cases of homicidal poison- 
ing, but the majority are suicidal or accidental. Forty grains may 
cause death of an adult 

Identification. Solid potassium hydroxide if exposed to the air 
becomes very damp Aq. KOH turns litmus blue, has a soapy feeling 
(wash hands immediately, do not wipe on clothing). Flame test, page 
17. Yellow flame indicates sodium. Purplish flame indicates potas- 
sium. 

Symptoms. Severe pains in the throat, mouth, and stomach; nausea 
and vomiting; pallor, slow, weak pulse, bums on the lips and mouth. 
The victim often dies from suffocation as a result of the swelling of 
the air passages. 

Treatment. Give harmless acids such as diluted vinegar, lemon juice, 
citric or tartaric acid. Give freely the whites of eggs. Care must be 
taken if a stomach tube is to be used to empty the stomach, as it may 
puncture the weakened walls of the stomach. Give olive oil or heavy 
milk drinks; apply external heat. Keep quiet and warm. 
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External Treatment. Summon a physician. Wash thoroughly with 
water, then with lemon juice or vinegar, and again with water. 

Potassium Permanganate (KMnO«) or chameleon mineral is a deep 
purple, odorless, crystalline salt, manufactured by passing ozone into 
an aqueous solution of potassium manganate. Potassium perman- 
ganate is a powerful oxidizing agent used for bleaching fabrics, resins, 
fats and oils: for darkening leather and wood; and in analytical 
chemistry. 

The effectiveness of potassium permanganate against snake bites is 
questioned by some authorities. It is taken internally to counteract 
poisoning by alkaloids, phosphorus, and cyanides. Externally a 0.5% 
solution is used as a wash for a number of ills: ulcers, abscesses, mouth 
diseases, etc 

Potassium permanganate can damage the membranes; also, the vic- 
tim may die from collapse at any time after ingestion of a quantity 
that docs not have to be very large. The normal dose is 1 grain or 
0.0G gm. 

Identification. Potassium permanganate solutions are deep purple, 
(a) Dil. HjSO<; ( b ) 3% hydrogen peroxide (household). Dilute a 
crystal of the unknown until the solution is faint pink. To 2 cc. of 
this add 1 cc. (a); then add ( b ) up to 10 cc A purple solution becom- 
ing colorless MnSO* indicates permanganate. 

Symptoms. Nausea and vomiting; rapid, weak pulse; pallor; cold, 
clammy skin; and collapse. 

Treatment. Empty the stomach with an emetic; give the whites of 
eggs, and follow with one tablespoonful of medicinal charcoal and 
water; keep quiet and apply external heat. When the physician ar- 
rives, lie may administer stimulants. 

Quaternary Ammonium Compounds are organic compounds in 
which the four hydrogens of ammonium ion are replaced by organic 
radicals. These substances, which are also known as Cationic Deter- 
gents, are widely used because they have germicidal action as well as 
detergent action. Among the more common of these compounds are 
the alkylbenzyldimethylammonium chlorides which are sold under 
trademarks such as Roccal, Zephiran, Onyx BTC, etc.; but there are 
many others sold under a host of names. These substances are readily 
absorbed and interfere with various cellular functions. A number of 
fatalities have occurred from their ingestion. The lethal dose is esti- 
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mated as being in the range of I to 3 gm. Soaps and the body tissues 
inactivate such compounds. 

Symptoms. The main symptoms are nausea, vomiting, collapse, and 
coma; but convulsions may also occur. Death can result in from one 
to four hours. 

Treatment. Give tap water and induce vomiting or use gastric 
lavage, if possible. Give a cathartic. Soap will serve as an antidote 
for the unabsorbed cationic detergent. 

Sewer Gas. See Chapter 5. 

Silver Nitrate (AgNO s ) or lunar caustic, obtained by treating free 
silver with dilute nitric acid, forms colorless, odorless, transparent 
flaky crystals, which darken in the light. The commercial product is 
almost 100% pure and is the one usually employed medicinally. Silver 
nitrate is used in the manufacture of other silver salts; in photography; 
for resilvering mirrors, in indelible inks and in hair dye; and as a 
reagent in analytical chemistry. 

Silver nitrate pills are taken internally for stomach ulcers and in- 
testinal disorders. Externally an extremely dilute solution is used for 
a variety of germicidal and antiseptic purposes, and also to cauterize 
animal bites and as an astringent. 

Many of the poisoning cases are largely due to absorption of silver 
nitrate in the blood, followed by deposition in the various tissues of 
the body. The normal dose is % grain or 0 01 gm. Thirty grains has 
proved fatal to an adult. Death occurs in a few hours to days. 

Identification. Test 1. See spot tests, page 17. Test 2. (a) Dil. HCl. 
(i») dil. HNO a ; (c) dil. NH 4 OH. Treat the unknown solution with a 
few drops of (a) + a few drops of ( b ). The white precipitate of AgCl 
(silver chloride), dissolving in (c) to form soluble Ag(NH 3 ) 2 Cl diam- 
mine silver chloride, indicates silver. Test 3. ( d ) Cone. H 2 S0 4 . Add 
1 cc. (d) to solid unknown. Brown fumes of NOj indicate nitrate. 

Symptoms. Pain in the throat and stomach; nausea and vomiting 
ol black colored material; pallor, weak pulse; the lips may first have 
a grayish-white color, then black; coma and collapse. 

Treatment. Give large amounts of common table salt in water, 
followed by an emetic of mustard in water; give demulcent drinks; 
apply external heat. Keep quiet and warm. 

Silver Salts. Identification. Test for silver as under Silver Nitrate. 
Test for cyanide as follows. (Note that treatment is dillercnt if cyanide 
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is found present.) (a) Aq. 3% cupric acetate; ( b ) glacial acetic add 
saturated with benzidine. Dip filter paper in a mixture of 15 cc 
water -f- I cc. (a) -j- 5 cc. (b) and dry. Paper is dipped into the mois- 
tened unknown and indicates cyanide if it turns blue. 

Symptoms and Treatment. Same as for silver nitrate, except for 
silver cyanide- For silver cyanide the treatment is as follows: Sum- 
mon a physician. Have patient swallow I tablespoonful of hydrogen 
peroxide (3%, household variety); use stimulants such as aromatic 
spirits of ammonia in water; have patient inhale ammonia; give arti- 
ficial respiration if necessary. 

Smokes. Sec Chapter 5- 

Snake Venom. See Chapter 6. 

Sodium Carbonate (NajCOj), sal soda, Scotch soda, soda ash, soda 
crystals, washing soda, white acid, or trona (some of these names apply- 
ing to the crude, natural products) is similar to potassium carbonate 
in uses, symptoms, and treatment. The average dose of the mono- 
hydrate (Na,C0,-H,0) is only 4 grains or 0.25 gm. 

Identification. Same tests as for Potassium Carbonate, except that 
the flame test for sodium is yellow. 

Symptoms and Treatment. Same as for Potassium Carbonate. 

Sodium Fluoride (NaF), obtained by the reaction of sodium carbo- 
nate on hydrofluoric add, forms colorless crystals and white powder. 
The common grade contains 1.5 to 3% sodium silicofluoride 
(Na.SiF e ), and 94 to 97% NaF. It is used as an insecticide for roaches, 
fleas, ants, lice, etc., and also for preserving wood and in mudlages 
and pastes. Sodium silicofluoride, Salufer, or sodium fluosilicate is 
similarly employed, and also in moth-proofing and in ceramic finishes. 

Sodium fluoride is a deadly poison. Death has been caused by less 
than 1 grain. Some states and rities like the City of New York re- 
quire that sodium fluoride and other fluorides used as insectiddes 
must be colored Nile Blue or Microcline Green so that the powder 
will not be mistaken for a breading powder. 

Identification. Test 1. Flame test, page 17. A yellow flame in- 
dicates sodium. Test 2. Test for fluoride as described under Add, 
Hydioflawic. 

Symptoms. Burning cramplike pains in the abdomen, muscular 
twitdiing at times, grayish-blue skin, pallor, weak pulse, convulsions. 

Treatment. Give large amounts of water followed by limewater, 
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chalk, or weak calcium chloride solution; administer oxygen, apply 
artificial respiration if necessary. Keep quiet and warm. 

External Treatment. Wash with water and apply a paste of baking 
soda, milk of magnesia, or chalk and water. 

Sodium Fluoroacetate (FCH 2 COONa), 1080, is a colorless, odorless, 
water-soluble salt which in extremely dilute solution has a vinegar- 
like taste. When used as a rodenticide, the salt is dissolved in water 
in the proportion of 12 gm. per gallon, approximately 1 part in 300, 
and is placed in squat souffle cups, each containing about s/ A oz. As 
a safety measure, such solutions should be colored black, with a 5% 
solution of a purified nigrosine black dye. Sodium fluoroacetate is 
also mixed with the usual rat baits in the ratio of 1 oz. of the pesticide 
to 28 pounds of bait, that is, a ratio of ) to 500. 

Sodium fluoroacetate is extremely poisonous to human beings, the 
fatal and near fatal dose being in the range of 0.06 to 0.3 gm. for a 
150-pound man. Its toxicity probably results from its interference 
with the acetate metabolism. 

Symptoms. In some 13 fatal cases, 5 suspected deaths, and 6 non- 
fatal cases, the symptoms appeared after 30 minutes and within about 
2 hours. At first there was nausea and vomiting with mental appre- 
hension followed by epileptiform convulsions, uneven heart beat and 
respiration, exhaustion, coma, and, m the fatal cases, death. 

Treatment. Since there is relatively little experience with this poi- 
son, the recommended treatment can only be tentative. Wash the 
stomach with tap water. This treatment may be of some help even 
several hours after the ingestion of this rodenticide. Give orally 4 cc. 
per kilogram of body weight (about 3 oz. for a child and about 9 oz. 
for an adult) of an equal mixture of 50% ethyl alcohol (whiskey) and 
5% acetic acid, that is, vinegar, or either one alone if both are not 
available. Repeat in 3 or 4 hours, if necessary; or smaller amounts 
may be given at shorter intervals. 

If gastric lavage cannot be performed in short order, give about 1 
quart of water or milk and induce vomiting without an emetic- Re- 
peat at least one time and then give 1 oz. of sodium sulfate in 8 oz. 
of water as a cathartic. 

If glyceryl monoacetate (monoacetin) is available it may be substi- 
ted for the alcohol-and-vinegar mixture by a physician, both intra- 
muscular and intravenous routes being suggested. 
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Sodium Hydroxide (NaOII), caustic soda, or lye, incorrectly called 
sodium hydrate, is sold as white, hydroscopic, odorless sticks, pellets, 
il3k.es, powder, granules, or lumps It is manufactured by the elec- 
trolysis of molten rock salt or brine residue. Sodium hydroxide is a 
powerful alkali, and as such will “sweeten gasoline," that is, neu- 
tralize gum-forming acids; as an alkali, too, it reacts with fats to form 
soaps and emulsifies grease in sinks and toilet bowls, for which pur- 
pose it is sold as a household cleanser (lye). Other uses of this most 
important alkali are in converting cellulose to alkali cellulose, the 
first step in making rayon; in the paper-pulp industry; and in the 
textile and rubber industries. 

This caustic has been taken both by accident and as a means of 
committing suicide. In a few instances it has been used to disfigure 
and mutilate the body to make identification difficult. Thirty grains 
may cause death. 

Identification. Same tests as described for Potassium Hydroxide, 
except that the flame test for sodium is yellow. 

Symptoms. Sodium hydroxide produces symptoms almost immedi- 
ately: severe pains in the throat, mouth, and stomach; bloody vomitus; 
weak, rapid pulse; pallor; cold, dammy skin; collapse. The victim 
often dies as a result of suffocation from the swelling of the passages, 
or as a result of shock; usually within 21 hours. 

Treatment. Give large amounts of harmless acids such as diluted 
vinegar, lemon juice, citric or tartaric acid, as well as raw eggs and 
milk or other demulcent drinks. Keep the patient warm and quiet 
and apply external heat. If the solution is not too strong, the stomach 
may be emptied with a stomach tube by a physician; but care must be 
exerdsed, since the tube may penetrate the weakened walls of the 
stomach. 

External Treatment. Wash with water, then with lemon juice or 
vinegar, and again with water. If in the eyes, wash with 5% boric 
acid solution. 

Sodium Nitrite (NaN0 2 ) is a white, odorless, crystalline salt ob- 
tained by heating sodium nitrite or by treating an alkali with oxides 
of nitrogen. It is used industrially lor manufacturing the diazo dyes, 
in the food industry for the curing of meals and fish, and as an an- 
alytical reagent. 

Medicinally it is used internally for heart trouble, migraine, and 
epilepsy. 
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Identification. Test I. Flame test, page 17. A yellow flame in- 
dicates sodium. Test 2. (a) Dil H 2 60 4 , (f>) cone. H 2 $O t . The solid 
unknown is treated with l <x. (a). Another solid portion is treated 
with 1 cc. (£>). Crown fumes of N0 2 with either (a) or (b) indicate 
nitrite. Brown fumes with (6) but not with (a) indicate nitrate. Test 
3. (For other nitrites ) Nitrites are found in the urine, (c) Aq. re- 
sorcinol; (d) cone. HC1. (e) dil. NH 4 OH. Unknown -f 1 cc. (c) 

1 cc. (d). Boil. Red, changed to violet by a slight excess of (e) (Care! 
Add drop by drop, while slinking.) indicates nitrite. 

Symptoms. (Note that this is nitrite, for nitrate symptoms see Po- 
tassium Chlorate.) Flushed face, wolent then lessened heart action, 
dizziness and throbbing headache, muscular tremors, disturbed vision, 
nausea and vomiting, but rarely convulsions. Death occurs from res- 
piratory failure or sometimes from heart failure. Sodium nitrite 
causes the formation of a large amount of methemoglobin, this dilates 
the blood vessels causing a drop in blood pressure. 

Treatment. (Note that this is mtnte ; for nitrate treatment see Po- 
tassium Chlorate.) Fresh air, recumbent position; give an emetic of 
mustard and water and repeat several times; give large quantities of 
black coffee; apply artificial respiration if necessary. Keep the patient 
warm and quiet. 

Other Potsons. The same treatment as for Sodium Nitrite is used 
for other nitrites and nitro-compounds (nitroglycerin, trinitrotoluene). 
Nitrocellulose is actually cellulose trinitrate. 

Spider Poisons. See page 198. 

Strychnine (C-iH--0-N ; ) or nux vomica is obtained from plants of 
the genus Strychnos and from the seed of nux-vomica. It is a highly 
poisonous alkaloid; its soluble salts are bitter. It is found as crystals 
and powder. In addition to being used in medicine, it is also an active 
ingredient in poisons for rats, mice, and other rodents and for fur- 
bearing animals. 

Cases of strychnine poisoning are common, most of them being 
suicidal and a lew homicidal. It is taken either by mouth or hypo- 
dermically. This drug produces its chief action on the nervous system. 
The normal dose of the sulfate is %<> grain or .002 gm. One quarter 
grain of strychnine sulfate has produced death; on the other hand 
recovery has followed after 20 grains had been taken. 

Identification. Test I. (a) 1% ammonium vanadate in cone 
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H 2 S0 4 ; (£>) dfl. ammonium hydroxide. Add 2 drops of (a) to the un- 
known solution. Blue changing to brilliant violet indicates strych- 
nine. To this add (6); changes to brilliant reddish violet indicate 
strychnine (Mandelin’s test). Test 2. (c) Chloroform; (d) cone. HjSO<; 
(e) a crystal of potassium dichromaie. Dissolve the unknown residue 
in (d). Drop a crystal into the mixture; shake gently. Colored 
streamers of blue, violet, red, and orange playing around crystal in- 
dicate strychnine. Test 3. (/) Solid manganese dioxide. Unknown 
*f pinch of (f) + 1 ce (d). Violet indicates strychnine. 

Symptoms. The symptoms usually occur about 10 or 15 minutes 
after the poison has been ingested, but they may occur immediately 
or after a delay of an hour. There is a sense of tightness in the chest, 
a shuddering, and then a violent spasm, characterized by stiffness of 
the neck, extension of the legs, a sardonic grin, staring eyes, and stif- 
fened muscles of respiration; cyanosis; weak, rapid pulse; and dilated 
pupils. 

Treatment. Do not give emetics or use the stomach tube, as any 
effort to empty the stomach is likely to cause a fatal convulsion. Give 
10 grains o! potassium permanganate in a glass of water or 1 table- 
spoonful of medicinal charcoal. Have victim inhale amyl nitrite for 
collapse. Apply artificial respiration if necessary. If convulsions are 
violent, attempt to control them by administering inhalations of 
chloroform or ether. Give strong tea to relieve thirst. Keep the pa- 
tient quiet and warm. 

Other Poisons. Brucine, ignatia, nux vomica, tincture nux vomica, 
and picrotoxin call for the same treatment as for Strychnine. 

Sulfanilamide (N Hj • C„H 4 -S0 2 • NH S ) and other sulfa drugs, white 
crystalline powders used against specific infections, should be taken 
only under a physician's direction, improperly administered, they irrep- 
arably damage the kidneys and destroy red blood corpuscles. Normal 
oral doses are (a) for sulfanilamide, 1 gm. daily in divided doses for 
each 20 pounds of body weight up to 100 pounds; ( b ) for sulfapyri- 
dine, 2 gm. initially, followed by i/ s to 1 gm. doses every 2 to 4 hours, 
total dose IB to 25 gm.; (c) for sulfathiazole, 4 gm. initially, then I gm. 
every 4 hours until temperature is normal for 72 hours. A child's dose 
is proportionately smaller. 

Symptoms. Weakness, pallor, nausea, vomiting, weak pulse. 

Treatment. Immediately stop use of the drug and summon a physi- 
cian, Keep the victim warm and quiet. 
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Thallium Sulfate, found in rat poisons and insecticides, gives a 
green flame test. Less than \/^ gm. is fatal. 

Symptoms are usually first noticed 24 hours after the poison is taken. 
Severe abdominal pain and vomiting; muscular weakness; a purplish 
line on the gums; breath foul; salivation; falling out of hair after a 
few days; perhaps swelling of the cheeks and eyelids. The cause of 
death is usually respiratory failure. 

Treatment. Give an emetic of mustard in water; demulcents; give 
stimulants of hot coffee; apply artificial respiration if necessary, and 
oxygen for cyanosis; keep the body warm. 

Thiocyanate insecticides are a group of synthetic organic insecti- 
cides which have in common the radical SCN. Lethane-384 is 
C«H 8 0CH 2 CH20CH 2 CH 2 SCN; lauryl thiocyanate is Ci 2 H 25 SCN; 
there is a group of the beta-thiocyanoethyl esters of the Ci 0 to Cjg 
aliphatic acids, Ci 7 H S5 - to C 8 H l# -COOCH 2 CH 2 SCN; and Thanite or 
isobomyl thiocyanoacetate, Ci 0 H 17 OOCCH 2 SCN. The toxicity of 
these insecticides is less than that of nicotine. A number of deaths 
have occurred from the ingestion of such materials. For instance, the 
ingestion of 5 gm. of Lethane-384 and 14 gm. of lauryl thiocyanate 
have proved to be fatal. 

Symptoms. Characteristic are respiratory difficulty and convulsions. 

Treatment. Give as much as I quart of water or milk and induce 
vomiting by tickling the throat behind the roof of the mouth. Give 
1 oz. of sodium sulfate in 1 cup of water as a cathartic. Use artificial 
respiration in spite of respiratory difficulty or convulsions. If a stom- 
ach tube is available, wash the stomach thoroughly with water. 

External Treatment. Scrub the contaminated skin with soap and 
water and rinse thoroughly. 

Toxaphene or chlorinated camphene is a mixture of chlorinated 
hydrocarbons having an empirical formula approximating C 10 Hi 0 CIg. 
It is used as an insecticide and is marketed as a 40% dust concentrate, 
as dilute dusts, and as a wettable powder; as impregnated peffets; as 
a 42 to 73% emulsifiable concentrate; and in other forms. Harmful 
and sometimes fatal amounts of toxaphene can enter the body through 
the mouth, the respiratory system, and the skin. The absorption of 
the insecticide is promoted by the presence of oils and fats in the 
intestine. The acute lethal dose for man is in the range of 2 to 7 gm. 

Symptoms. Convulsions may occur without any prior symptoms al- 
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though nausea and vomiting may first occur. If the poisoning is not 
fatal, the convulsions are followed by weakness, lassitude, and amnesia. 
Treatment. See DDT. 

Turpentine (C, 0 H ie ), resinous hydrocarbons from pine trees, is used 
in paints, polishes, etc. One teaspoonful has killed a child; 6 oz. 
killed an adult. Maximum allowable working concentration is 100 
ppm. 

Identification. Odor on breath, clothing, vomitus. Mix 2 cc. of the 
unknown + 2 CC. ethyl alcohol + 1 cc. 1% vanillin in HC1. Shake. 
Pink turning blue-green from heat indicates turpentine. 

Symptoms. Reddened skin; burning sensation in the mouth; vom- 
iting, colic, diarrhea, symptoms of shock. 

Treatment. Give mustard emetic, Epsom salts with much water, 
demulcents; heat the body and give black coilee as a stimulant. 

Warfarin [CjHjOj-CHfCHjCOCHjJ-QHj], S-(alpha-acetonylben- 
z) l)-i-hydroxycoumarin, is a rodenticide of the anticoagulant type. It 
is commercially available in the form of a 0.5% powder, the diluent 
generally being cornstarch. It is put up with an additional bait such 
as corn meal, bread crumbs, or meat and the final concentration is 
adjusted to 0.025% or less. 

Warfarin is readily absorbed through the intestinal tract. It causes 
hemorrhages by inhibiting protlirombin formation and capillary dam- 
age. It is most effective in repeated small doses. 

Symptom j. Serious illness was caused by the eating of 1.7 milligrams 
of warfarin per kilogram of body weight per day for 6 consecutive days 
—that is, eating almost 1 pound of warfarin bait per day for 6 days. 
The symptoms are hemorrhagic, such as nosebleeds, large bruises at 
joints such as elbows and knees, paleness, and blood in urine and 
stools. 

Treatment. Gastric lavage with tap water, followed by 30 gm. of 
sodium sulfate in 1 cup of water as a cathartic Give vitamin K, 50 
to 100 milligrams three times daily. 

White Lead [Pb 3 (OH) ;! (CO J ) 2 j, basic lead carbonate, ceruse, cerussa, 
flake lead, lead subcarbonate, or magistery of lead (sometimes incor- 
rectly called lead carbonate) is made by the slow action of fermenta- 
tion gases (acetic acid, water, and carbon dioxide) on buckles of lead 
(Dutch process, which has been in operation 300 years); it is also 
manufactured by the action of carbon dioxide on lead spray in the 
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presence of acetic add (Carter process) and superheated steam. White 
lead, a thick, creamy, heavy substance is used extensively in paints, 
putty, and cements. 

White lead is used 10 to 30% in an ointment for skin diseases. 

The fatal dose of white lead is 25 gm. 

Identification. Test 1. See spot tests, page 17. Test 2. (a) Dif. HC1. 
Apply the test for carbonate described under Potassium Carbonate. 
Test 3. Apply tests given under Lead, 

Symptoms. A metallic taste in the mouth; throat dry and con- 
stricted; nausea and vomiting, diarrhea; leg and stomach cramps; a 
blue or black line on the gums. Anemia and paralysis may occur. 

Treatment. Give 2 tablespoonfuls in 1 4 glass of water of Epsom salts 
(magnesium sulfate) or Glauber's salt (sodium sulfate). Follow with 
an emetic of mustard in water. Keep the patient warm with blankets 
and apply external heat. Give demulcent drinks, and stimulant. Give 
plenty of milk. For mild poisoning the patient should drink several 
quarts of milk. 

Zinc (Zn) is a bluish-white, lustrous metal. It is found in the form 
of ingots, lumps, shot, sticks, granules, and powder. Some of its salts, 
such as the following, are poisonous. 

Zinc Acetate, is used to preserve wood, as a mordant in dyes, as a 
reagent, and in the manufacture of glazes for painting on porcelain. 
In medicine zinc acetate is used chiefly externally as an antiseptic, as 
a mouth spray and wash; and as an astringent. Injections of it are 
given in certain venereal diseases 

Zinc Chloride, besides its use in medicine, finds very wide use in 
embalming materials, in solutions for preserving wood, in flux, etch- 
ing, fire-proofing lumber, paper manufacture, deodorants, and disin- 
fectants. 

Zinc Sulfate, is used in medicines, as a mordant in calico dyeing, 
for preserving wood and skins, bleaching paper, and as a reagent in 
chemistry. 

Other medically important zinc salts include Zinc Bromide, used 
in epilepsy; Zinc Carbonate, used pure or 20% in ointment as a mild 
astringent and protection on inflamed surfaces. Zinc Oxide, 5 to 20% 
in ointments for bums, and as a dusting powder; and Zinc Stearate, 
a soft white powder used in dusting powders for infants to prevent 
chafing. 

Zinc salts have been swallowed accidentally, as well as with the 
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intent to commit nitride. One and one-half ounces of zinc sulfate 
may be considered a fatal dose; 6 gm. of zinc chloride has caused 
death. 

Identification. See spot tests, page 17. 

Symptoms. The victim will have a metallic taste, pain in the stom- 
ach, excessive salivation, vomitus of bloody material, purging, and 
collapse. Death may occur in a few hours, or within a few days. 

Treatment. Give medicinal charcoal (1 tablespoonful in water) or 
whites of eggs. Follow with sodium bicarbonate (l tablespoon [ul in 
Water). Give water freely, keep the patient quiet and warm until the 
arrival of a physician. 

Other Poisons. Cadmium salts call for the same treatment as for 
Zinc salts. 

Zinc Phosphide (Zn s P 2 ) was first used about 1929 as an insecticide 
and in 1936 was employed as a rodentidde. It is a crystalline gray 
powder occurring in commercial preparations as a dull black, material. 
It is insoluble in water and though stable when dry, slowly hydrolyzes 
in the presence of moisture, liberating phosphine. It is made by 
pouring molten zinc on red phosphorus. 

A number of accidental deaths have occurred from the ingestion of 
zinc phosphide. It is less toxic to rats than 1080 (sodium fluoroaee- 
tate), ANTU, and thallium sulfate, but is much more toxic than 
arsenic trioxide, fortified red squill, and barium carbonate. 

Symptoms. Difficulty in breathing, nausea and vomiting, stomach 
pains and diarrhea, slow action of the heart, drculatory collapse, and 
death. 

Treatment. The toxic action may be minimized by immediate in- 
gestion of weak alkali followed by washing of the stomach with 5% 
sodium bicarbonate solution. 
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EMERGENCY INFORMATION FOR 
IMMEDIATE REFERENCE 


REMEMBER: Call a physician immediately. Get in touch with your 
Poisoning Information Center. 


POT SONS AND USES 

SYMPTOMS 1 

tMt-BCENCY TREATMENT 

Acetanilid 

Used to relieve neuralgia 
and muscular pain*, reduce 
fe\ers, and in the manufac- 
ture of other medicinals. 

Nausea and vomiting, 
slots, feeble pulse, sub 
normal temperature, men 
tal sluggishness, cyanosis; 
stupor and collapse 

Cive an emetic of Fpsom 
salts and water: repeat 
several times. Keep the 
victim warm and quiet, 
give a stimulant like tea 
or coffee, apply artificial 
respiration if necessary, 
and atfmmister oxygen if 
available. 

Add, Acetic 

Used to make acetates, ace- 
tate plastics, acetate ra)on. 
and as a solvent. 

SVtn is yellow whcte »t 
comes in contact with the 
aad. bums on the lips 
and mouth: pain in the 
throat and stomach, dif- 
ficulty in swallowing; 
nausea and vomiting; fee- 
ble pulse: diarrhea and 
collapse. 

Avoid stomach tube, eme- 
tics, or carbonates if the 
add taken was concentrat- 
ed. Give milk of magnesia 
and quantities of water or 
milk, follow with whites of 
eggs and milk. Keep the 
victim warm and quiet. 





TIT 
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POISONS 


roisoNj anp tsa J sYvrtoMS 

EVSFSGENCY TREATMENT 

Add, Carbolic 

Same as Thenol 

Same as Phenol 

Add, Hydrochloric 

Used extensively in i ndu** 
try and in the laboratory. 

The I£j»i and mouth on 
contact with the arid arc 
usually white at first, but 
later turn brown Pain In 
the throat and stomach; 
difficulty In swallowing; 
nausea and vomiting, fee- 
ble pulse, diarrhea and 
collapse. 

; Avoid stomach tube, erae- 
■ tics, or carbonates if the 
acid taken was concen- 
trated. Cue milk of mag- 
nate and quantities of 
water or milk, follow With 
whites of eggs and milk. 
Keep the victim warm and 
quiet. 

Add, Hydrocyanic 

Ou used as a fumigant for 
citrus trees, and In ships 
and buildings against ro- 
dents and vermin; salts : 
used for case hardening | 
steel. 

Possesses a peculiar peach 
blossom odor. Nausea and 
vomiting, feeble pulse, 
shallow breathing, dysp. 
nea; cyanosis, convulsions 
and collapse 

The treatment must he 
prompt Hate the victim 
inhale amyl nitrite for 
about 20 seconds Give 3 
tables poonfuls of hydrogen 
peroxide and quantities of 
water, and repeat until (he 
vomitiis contains no odor 
of hydrocyanic acid. Ap- 
ply artificial respiration if 
necessary Keep the victim 
warm and quiet. 

Acid, Hydrofluoric 

Gas or liquid used for etch 
itvg glass, also used in the 
manufacture of fluorides. 

Same as Add, Acetic 

The treatment must lie 
prompt. Cive weak solu- 
tions of liraewater, fol- 
lowed with warm water, 
repeat several limes. Give 
a stimulant and apply ar 
tifirial respiration if neces- 
sary, Keep the victim 
warm and quiet. 

Acid, Nitric 

Used extensively as a ni- 
trating agent in making 
explosives and fertilizers, 
alio used as an o-ddmng 
agent. 

Sums on the bps and 
mouth are first white, 
later turning to a deep 
yellow. 

Oilier symptoms same as 
Add, Acetic 

Same as Add, Acetic 

Add, Oxalic 

Used as an industrial Same as Acid, Acetic 
bleach; and as an oxida- 
tion reduction standard in j 
the laboratory, | 

Same as Add, Acetic 
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POISONS AND USES 

SYMPTOMS 

EMERGENCY TREATMENT 

Add, Phosphoric 

Used in the manufacture 
of many phosphates, also, 
in she engraving and li 
thography trades. 

Same as Add, Acetic 

Same as Add, Acetic 

Add, Sulfuric 

The most widely used acid 
in all ol chemical industry 

Same as Add, Acetic 

Same as Add, Acetic 

Aconite [and Aconitine] 

A source o( alkaloids and 
one of the most deadly 
drugs known Lsed to re 
lieve pain locally, so lowei 
blood pressure, and to re 
duce fever. 

Salivation, a tingling sen 
sation on the lips, mouth, 
and in the throat, nausea 
and vomiting, followed 
by collapse 

Treat promptly; avoid 
emetics Place the victim 
on his back with the feet 
elevated, give 10 to W 
grains tannic acid in water 
and follow with powdered 
charcoal, potassium per- 
manganate (4 grains) in 
water Apply cold to head, 
heat to bodv, artificial res- 
piration and ovygen if 
necessary 

Alcohol, Ethyl 
(Cram Alcohol) 

Used in beverages, roedi 
cines, extracts, etc. 

The effects vary some 
patients become quarrel 1 
some, some sentimental ] 
others fall asleep Nausea j 
and vomiting the patient 
enters a stage oi ileprrs 
sion 

Cive an emetic of mustard 
and water, apply cold ap- 
plications to the head give 
a stimulant like tea or cof 
fee keep the pjtum warm 
and quiet 

Alcohol, Isopropyl 

A substitute for rubbing al 

Same as Alcohol, Ethyl 

Same as Alcohol, Ethyl 

Alcohol, Methyl 
(Wood Alcohol) 

Used as solvent for shellacs 
and resins, tn the manrfac 
lure of dyes and varnishes 
as an antilreere. a fuel, etc 

Initial symptoms like | 
those of ethyl alcohol . 
Later, nausea and vomit 1 
ing dimness, headache, 
dilated pupils, delirium . 
blindness. 1 

Give an emetic of mustard 
and water repeat several 
times lollow with Epsom 
salts and stimulant Keep 
the patient warm and 
quiet. 

Aminopyrint 

Used to relieve headache, 
neuralgic pains, lower tern 
peratute »n (ever. 

Same as Acetanilid 

Same as Acetanilid 
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■EBZB9I 

SYMPTOMS 

rMFUCXNCV TREATMENT 

Ammonium Hydroxide 
(Ammonia Wtln) 

Used In cleaning and 
bleaching, removing stains; 
ha* a wide variety of uses 
about the home. 

Burns on the lips and 
mouth, severe pains In the 
throat and stomach, diar- 
rhea, weak pulse, pallor, 
and collapse. 

Give lemon or grapefruit 
Juice, or vinegar, whites of 
eggs and milk. Keep the 
victim warm and quiet. 

Antimony Trichloride 

Uted in medicine. In the 
manufacture of alloy*, 
fireworks, etc. 

Metallic taste in the 
mouth, pains in the abdo- 
men. nausea and vomiting, 
the tomllus is blood 
stained, spasms of the 
fingers, arras and legs, 
followed by collapse. 

Give tannic arid or strong 
tea; give an emetic of 
mustard and water, repeat 
several times follow with 
egg whites Keep the pa- 
tient warm and quiet. 

Antimony Potassium 
Tartrate 

Used is an emetic and ex 
pectotanu 

Oierdose causes symp 
toms similar to Antimony 
Trichloride 

Same as Antimony Tri- 
chloride 

Anllpyrine 

U«e* arc similar to those 
of Acetamlid. 

Same as Acetanilid 


ANTU 

Used ai a rodemiride. 

Sharp drop In tempera- 
ture and pulmonary ed- 
ema. 

1 

Induce vomiting by tick- 
ling the throat well behind 
the roof oi the mouth or 
by giving an emetic such 
as salt water Keep the 
victim warm and quiet. 

Apomorphint 

Used a) a cardiac depres- 
sant, emetic; sedative, and 
hypnotic. 

Nausea and vomiting, pal- 
' 1 or. Bow of tears, exhaus- 
tion, and collapse. 

Allow the victim to inhale 
ammonia fumes, give an 
emetic of mustard and 
water, and a stimulant; ap- 
ply ice to head, apply ar- 
tificial respiration it neces- 
sary. Keep victim warm. 

Arnica 

Used a* a counterirritant 
in sore muscles, bruises, 
sprains and strains. 

Pain in the throat and 
stomach, nausea and mo- 
i iung, pallor, weak pulse, 
subnormal temperature. 

Give an emetic of mustard 
and water, or medicinal 
charcoal, and repeat sev- 
eral times follow with the 
white* of several eggs and 
milk; gne a stimulant. 
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4 | m 

SYMPTOMS 


Arnica (Coni.) 


Keep the patient warm and 
quiet. 

Arsenic 

Used in hardening metals, 
in alloys, rat poisons, fly- 
paper, tor trees and gar- 
den sprays, in dyes. etc. 

Pain in the throat and 
stomach, nausea and vom- 
iting, pallor, weak, pulse, 
abdominal cramps, thirst, 
coma, convulsions, and 
collapse. 

Give an emetic of mustard 
and water, follow with Ep- 
som salts, and repeat sev- 
eral times: give a wineglass 
of freshly prepared hy- 
drated oxide of iron and 
magnesia and repeat the 
emetic, give castor oil and 
the whites of eggs and 
milk, follow with a stimu- 
lant. Keep the patient 
warm and quiet- BAL is 
the preferred antidote to 
be administered by a phy- 
sician. 

Aspirin 

Used to reduce lever and 
relieve pain. 

Rapid breathing, nausea. 

, vomiting, thirst, headache, 
irritability, delirium, con- 
vulsions, coma. 

Give universal antidote; 
wash stomach with a so- 
lution of 4 grains of po- 
tassium permanganate; 

wash additionally with 5% 
sodium bicarbonate solu- 
tion 

Atropine 

Used to relieve pain, and 
as a respiratory stimulant. 

Excessive thirsi and dry- 
ness of the mouth and 
throat, difficulty in swal 
lowing, dry, flushed skin, 
dilated pupils, convul 
sions, coma, and collapse 

Cive an emetic of mustard 
and water, give \/ A tea- 
spoonful tannic acid in 
water or strong lea. repeat 
the emetic, apply external 
heal, give a stimulant. 
Keep the patient warm and 

Barbital, Barbiturates 

Used as sedative, and as re- 
bel Irons pain. 

Overdose causes subnor- 
mal temperature. low | 
blood pressure, and cy 
anosis. 

Cive an emetic of mustard 
and water, follow with a 
stimulant of strong black 
coffee. Keep the patient 
awake and warm 

Barium Acetate 

Used as a mordant for 
printing fabrics. 

Nausea and vomiting, ab- ' 
dominal cramps, diarrhea. 

Give Fpsom salts, an.l fol- 
low with an emetic of mut- 
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POtWNS AND t'SES 

SYMPTOMS 

EMERCENCY TREATMENT 

Ilaiiam Acetate (Cont.) 

salivation, paralysis of the 
arms and legs, pallor 
weak pulse 

tard and water. Keep the 
patient warm and quiet. 

Barium Carbonate 

Used in rat poisons. paints, 
enamels, etc 

Same as Barium Acetate 

Same as Barium Acetate 

Barium Chloride 

Uses are similar to those 
of barium carbonate. 

Same as Barium Acetate 

Elliiiiiii 

Barium Sulfide 

Used as a depilatory, in 
luminous paints, vulcanis- 
ing rubber, etc 

Same as Barium AreUte 

Same as Barium Acetate 



Same as Barium Acetate 

Belladonna 

Its uses are similar to those 
of atropine 

Same as Atropine 

Same as Atropine 

Benzene Ilexachloride 

Used u an Insecticide. 

Vomiting, diarrhea, con- 
vulsions, difficulty in 
breathing. 

Cive universal antidote. 
Wash stomach if possible. 
Cive 1 or. sodium sulfate 
in water. Hot tea or cof- 
fee may be given. 

Bismuth Compounds 

Used medicinally many 
times as bismuth dressings. 

Nausea and vomiting; 
salivation; a blue line at 
the junction of the teeth 
and gums; swelling of the 
puns, tongue, and throat. 

Give an emetic of mustard 
and water; follow with the 
whites of eggs and milk; 
give a stimulant. Keep the 
latient warm and quiet. 

Borates 

Used in cleansers, soaps, de- 
tergents, etc. 

Same as Add, Boric 

Same as Add, Boric 

Bromides 

Like sodium bromide, po- 
tassium bromide, ammoni- 
um bromide used as drugs. 

Mental confusion, nausea, 
vomiting, stomach pains, 
delirium, coma. 

Cive an emetic and gastne 
avage. Give 1 oz. sodium 
ulfate in water and force 
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POISONS AND USES 

SYMPTOMS 


Cadmium 

Used for plating other met- 
als and allots. 

Nausea, vomiting, diar- 
rhea, headache, stomach 
pains, salivation. 

Give milk or beaten eggs. 
Give 1 ox. sodium sulfate 
in 8 or. water. BAL may 
be used by a physician. 

Caffeine 

Its main use is as a stimu- 
lant. 

Headache, restlessness, ex- 
citement, mental confu- 
sion, pain over the heart, 
inability to sleep, high 
blood pressure, strong 
pulse. 

The symptoms usually dis- 
appear after use of caffeine 
ts discontinued. 

Caldum Hydroxide and 
Calcium Oxide 

Used in plasters, cements, 
mortars, water paints, de- 
hainng hides, and as an 
insecticide. 

Pain in the throat and 
stomach, nausea and vom 
itrng, thirst, pallor, weak, 
pulse, collapse. 

Same as Ammonium 
Hydroxide 

Camphor Preparations 

Used for sprains, rheuma- 
tism. neuralgia, lumbago, 
etc. 

The odor of camphor is 
on the breath, burning 
pain in the throat and 
stomach, pallor, weak 
pulse, poor vision, colie, 
headache, collapse. 

Give an emetic of mustard 
and water, allow the pa- 
tient to inhale the fumes 
of diluted ammonia wa- 
ter, repeal emetic and give 
a stimulant of hot, black 
coffee. Give artificial res- 
piration if necessary Keep 
the patient warm and 
ijuicl 

Cantharidcs or 

Spanish Fly 

Medicinal hair tonic and 
vesicant. (Used externally ) 

Burning pain in the 
mouth and throat, nausea 
and vomiting, cramps,' 
diarrhea, weak pulse, de- ! 
lirium, collapse. | 

Give an emetic of mustard 
and water, the whites of 
several eggs. Cive large 
volumes of water with 
emetic, and repeat. Keep 
the patient warm and 
quiet. 

Carbon Dioxide 

Used in beverages and fire 
extinguishers, as solid dry 
ice; and as a refrigerant. 

Headache. unconscious- 
ness, failure of respiration 
and circulation. 

Apply artificial respiration, 
and if available give oxy- 
gen with the use of an in- 
halator. Keep the patient 
warm and quiet. 
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POISONS AND USES 

SYMPTOMS 

1 ear merger heat went 

Carbon Monoxide 

Present in automobile ex- 
haust, and In some Indus 
trial gases. 

Headache, biuish-rec 
patches on body, uncoil' 
sciousnes*. failure of res- 

piration and circulation. 


Carbon Tetrachloride 

Used in fire extinguishers, 
dry cleaning, as a solvent, 

etc. 

Nausea and vomiting, 
headache, dirtiness, pal- 
lor, weak pulse, subnor- 
mal temperature. 

Civc an emetic of mustard 
and water: follow with 
Epsom salts and repeat, 
give a stimulant; apply ar- 
tificial respiration il neces 
sary. keep the patient 
warm and quiet. Do not 
give oils or fau 

Chloral Hydrate 

Used u> induet sleep. Al- 

so known as “knockout 
drops.** 

Drowsiness, lassitude, cold 

hands and feet, nausea 

and vomiting, headache, 
stupor, heart failure. 

i 

Give an emetic of mustard 

and water, give about 20 

grains of tannic acid in 
water and repeat emetic: 

keep awake, warm, and 

quiet. Do not give alcohol. 

Chlordane 

Used as an insecticide. 

Over excitability, tremors, 
convulsions, nausea, vom- 
iting, weakness, depression, 
coma. 

Castric lavage with 2 to 4 
quarts water preceded by 
universal antidote. Or give 

1 pint milk or water and 
induce vomiting. Give I 
or. sodium sulfate in 8 or. 
water. Cive hot tea or 
coffee. 

Otlorine and Chlorine 
Water 

Used to disinfect and de- 
odorise; a bleach for wood, 
paper, pulp, cotton, and 
many other products. 

Pain in the throat and 
stomach, nausea and vom 
iting, weak pulse, pallor, 
difficult breathing. 

Cive an emetic of mustard 
and water and repeat, give 
the whites of eggs and 
milk. Allow the victim to 
miff ammonia Give a 
stimulant. Keep the pa- 
tient warm and quiet. 

Chloroform 

Used as an anesthetic, i 
analgesic, antiseptic, and 
solvent. 

Slow, weak pulse becom- i 
ing ever slower; pallor, i 
diluted pupils, and paraly- ; 
sis of the heart, 1 

kpply artificial respiration 
if necessary and if avril- 
ibie administer oxygen 
from an Inhalator. Keep 
he patient warm and 
]uiet. 
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SYMPTOMS 

EMERGENCY TREATMENT 

Cocaine 

Used to relieve pain 

Restlessness, nausea and 
vomiting, patient may be 
happy and talkative; pain 
in the abdomen, convul- 
sions, coma. 

Allow the victim to sniff 
dilute ammonia water. 
Give medicinal charcoal, 
hot black coffee, and arti- 
ficial respiration if needed. 
Keep the patient warm 
and quiet. 

Codeine 

Used to lessen pain, calm 
nerves, and induce sleep. 

Nausea and vomiting, 
weak pulse, pallor, cold, 
tired, coma, collapse. 

Give 10 grains potassium 
permanganate in pint of 
water, follow with an eme- 
tic of mustard and water: 
repeat. Apply ice to head 
and give a stimulant. Ap- 
ply artificial respiration tf 
necessary. Keep the pa- 
tient warm, quiet and 
awake. 

Copper Acetate or 

Cupric Acetate 

Used in the manufacture 
of pigments, fungicides, al 
gacides, and insecticides, 
in d)emg and printing 
fabrics, etc. 

Same as Copper 
Acetoarsenite 

Same as Copper 
Acetoarsenite 

Copper Acetoarsenite 

Used as a pigment, an in- 
secticide, and a wood pre 
servative. 

Nausea and vomiting, 
pallor, diarrhea, symp- 
toms of collapse and heart 
failure. 

Cite egg whites or milk 
abundantly, large quanti- 
ties of water. Best antidote 
is potassium ferrocyamde 
(5 15 grains) in water. 

Copper Arseni te or 

Cupric Arseni te 

Its uses are similar lo those 
of copper acetoarsenite and 
cupne acetate. 

li 

Same as Copper 
Acetoarsenite 

Same as Copper 

Acetoarsenite 

Copper Suifate or 

Cupric Sulfate 

Its uses are similar to those 
of copper acetoarsenite. cu 
pric acetate, and cupric ar- 
senite. 

Same as Copper 
Acetoarsenite 

Same as Copper 

Acetoarsenite 

Creolin. See Cresols. 

Water emulsion of pheno 
lies (cresols) 

Same as Phenol 

Same as rhenol 
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rOISONS AND USES 


Creosote. Sec Cresols. 


Crools 

Used as disinfectants, germ- 
icides, and deodorants. 





Croton Oil 

Used to induce patients to 
take medicines when not 
willing or able to swallow 

Nausea and vomiting, 
weak pulse, pallor, severe 
griping pains, violent 
purging, and collapse. 

Give an emetic of mustard 
and water, using quantities 
of water, follow with 
whites of eggs and milk, 
and a stimulant. Keep the 
patient warm and quiet. 




WD 

Used as a weed kilter. 

Irritation of eyes, 
nal disturbance, 
stiffness, paralysis. 

intesti- 

muscle 

Gastric lavage Cive uni- 
versal antidote and then 
an emetic. 
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SYMPTOMS 

EMERGENCY TREATMENT 

Digitalis (Com.) 


necessary. Keep patient 
warm and quiet. 

Dinitro-o-CresoI 

Used as a selective -weed 
killer and insecticide. 

Same as Diniuophenol 

Same as Diniuophenol 

Diniuophenol 

Used as an insecticide and 
weed killer. 

Thirst, fatigue, excessive 
sweating, nausea, vomit 
mg, abdominal pains, high 
temperature, difficulty in 
breathing, restlessness, 1 

convulsions, prostration. ^ 

Gastric washing with 5% 
sodium bicarbonate solu- 
tion Give i/ t to 1 oz so- 
dium sulfate Or induce 
vomiting. Use cold com- 
presses or cold bath to re- 
duce fever. Cive hot tea 
or coffee. 

Diiulfirant (Antabuse) 

Used to discourage the 
drinking 0 f alcoholic bev- 
erages. 

Breathlessness, flushing, 

sweating, rapid heart ac- 
tion, nausea, vomiting, 
low blood pressure, diffi- 
culty in breathing, con- 
vulsions. 

Gastric lavage, il done 
promptly Artificial res- 
piration and oxygen. 

Ergot 

Used to check bleeding 
from uterus or to contract 
the uterus in childbirth. 

Nausea and vomiting, 
cramplike pains low in 
the abdomen, diarrhea, 
itching and tingling of 
the skin, weak pulse, heart 
pains, shortness of breath, 
muscle spasms and possi- 
bly convulsions, and coma 
before death. 

Cive an emetic of mustard 
and wateT, medicinal char- 
coal, castor oil, a stimu- 
lant. Keep the patient 
warm and quiet. 

Ether 

Used as 3 general anes- 
thetic. a stimulant, a sol- 
vent. cleaning agent, etc. 

Same as Chloroform 

Same as Chloroform 

Ethylene Glycol 

Used as antifreeze. 

Initially, the same as In- 
toxication by alcohol, fol- 
lowed by depression, vom- 
iting, cyanosis, stupor, 
prostration, convulsions, 
coma. 

Induce vomiting or me 
gastric lavage Cive oxy- 
gen, if necessary. 

Fluorides 

Used as insecticides- 
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SYMPTOMS 

EMERGENCY TREATMENT 

Fluoroacetate* 

Used as rat poisons. 

Same as Sodium 
Fluoroacctate 

Same as Sodium 
Fluoroacctate 

Formaldehyde 

Used in embalming fluids, 
for hardening films, as a 
germicide, antiseptic, and 
deodorant. 

Nausea and vomiting 
clammy skin. weak pulse 
pallor, burning In the 
mouth and throat, and 
collapse. 

, Give aromatic spirits of 
, ammonia in water, medid- 
r nal charcoal; follow with 

1 the whites of several eggs 
and milk, and a stimulant. 
Keep the patient warm and 
quiet. 

Gasoline 

Has many uses, the great- 
est being as a fuel. 

Nausea and vomiting, 
headache, giddiness, af- 
fected sision: in general 
the symptoms greatly re 
sem hie drunkenness. 

Give an emetic of mustard 
and water: follow with 
Epsom salts; repeat the 
emetic; give a stimulant of 
black coffee. Apply arti- 
ficial respiration if needed. 
Keep the patient warm 
and quiet. 

Heptachlor 

Used as an Insectidde. 



Heroin 

Used as a sedative and an- 
tispasmotic. 

Same as Codeine 

|same as Codeine 

Hydrogen rcroxlde 

Used in medidne and also 
a* a bleaching agent, an 
oxidning agent, an antisep- 
tic, and a catalyst. 

Nausea and vomiting, 
pallor, weak pulse. 

CJve an emetic of mustard 
and water; follow with 
Epsom salts, repeat the 
emetic, and a stimulant. 
Keep the patient warm 
and quiet. 

Hydrogen Snllide 

Used as a redudng agent. 

Headache, nausea and 
vomiting, gteenish lace, 
weak pulse, coma, and 
respiratory (allure. 

Apply artificial respira- 
tion; if an inhalator is 
available allow the patient 
to inhale the oxygen from 
it; also allow the patient 
lo inhale rhlorine fumes. 
Keep the patient warm 
ind quiet. 

Hypochlorites 

Used as bleaches, disinter- : 
ants, and deodorirers. 

Same as Chlorine 

Same as Chlorine 
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SYMPTOMS 

EMERGENCY TREATMENT 

Iodine 

Used in medidnes, also as 1 
an antiseptic 

Metallic taste in the 
mouth, nausea and vom- 
iting: pallor, sense of 
heat in the mouth, throat 
and stomach, dilated pu- 
pils, cyanosis, convulsions; 
and collapse. 

Give the whites of several 
eggs and milk, an emetic 
of mustard and water, and 
repeat several times Keep 
the patient watm and 
quiet 

Iodoform 

Used as an antiseptic 

1 

Headache, rapid, weak 
pulse, pallor, dizziness; 
may attempt suicide, col- < 
lapse. 

Cive baking soda and wa- 
ter, follow with an emetic 
of mustard and water and 
repeat, give a stimulant 
Keep the patient warm 
and quiet. 

Kerosinc [Kerosene] 

Used as an insecticide, sol-, 
sent. fuel, and dry cleaner. 

Same as Gasoline 

Same as Gasoline 

Lead Salts 

Have many uses in indus- 
try. 

Headache; metallic taste 
in mouth and throat 
nausea and vomiting, blue 
line on the gums, con- 
stricted throat; diarrhea, 
anemia, and paralysis 
may appear. 

Give an emetic ol mustard 
and water, follow with Ep- 
som salts and repeat eme- 
tic. give the whites of sev- 
eral eggs and milk, and a 
stimulant. Keep the pa- 
tient warm and quiet 

Lye or Sodium Hydroxide 
Used extensively in indus- 
try and in the home. 

Same as Ammonium 
Hydroxide 

Same as Ammonium 
Hydroxide 

Lysoform 

Is a mixture of cresols and 
formaldehyde. 

Same as Cresols and 
Formaldehyde 

Same as Cresols and 
Formaldehyde 

Lysol 

Used as a disinfectant. 

Same as Cresols 

Same as Cresols 

Malalhiou 

Used as an insecticide 

Same as Parathion 

Same as Parathion 

Mercuric Oxide, Red 

Used In medicine and In- 
dustry. 

Same as Mercury 

Bichloride 

Same as Mercury 

Bichloride 

Mercuric Oxide, Yellow 

L'sesl in medicines and In- 
dustry. 

Sj me as Mercury 

Bichloride 

Same as Mercury 

Bichloride 
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McrcuroUl Chloride 

A powerful antiseptic. Si me a» Mercury Same as Mercury 

Bichloride Bichloride 


Mercury Bichloride 

Hu many uses in mcdl- Metallic taste Id the Give an emetic of mustard 
dne. Abo used in various mouth; nausea and void- and water and repeat srr- 
industria. king; thirst; diarrhea; eral times using quantities 

weak pulse; slow, shallow of water, follow with the 
breathing, and collapse. whites of eggs, and a stim- 
ulant. Keep the patient 
warm and quiet. (Preferred 
antidote is BAL but sodi- 
um formaldehyde sulfoxr- 
late given in accordance 
with directions accompany- 
ing the drug b also use- 
ful) 

Methanol 

See Alcohol, Methyl. 


Methyl Alcohol 
See Alcohol. Methyl. 


Methyl Salicylate 

Used as drug and flavoring 
■gent. 

Same as Aspirin 

Same as Aspirin 

Morphine 

Used to lessen pain, calm 
nerves. Induce sleep, etc. 

| Same as Codeine 

Same as Coddne 

Mushroom Poisoning 

Toads tools. 

Violent abdominal pains; i 
nausea and vomiting; t 
diarrhea; slow, weak I 
pube, jaundice; and col- i 
lapse. a 

dive an emetic of mustard 
tnd water, follow with a 
Urge dose of Epsom salts: 
rpeat procedure; give a 
simulant. Keep the pa- 
lent warm and quiet 

Naphthalene 

In moth balls: In dye, resin, 
and plastic industries. 

Restlessness, depression, Cive an emetic of mustard 
twitching, the urine is and water: repeat several 
brown to blade, weak times, follow with milk or 
pube, pallor, coma, and oatmeal and stimulant, 
sncinng. Keep the patient warm 

and quiet. 

Nicotine 

Used as a plant spray. 

Pallor, tremors, palpita Give tannic add and me- 
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POISONS AND OSES 

SYMPTOMS 

EMERCENCY TREATMENT 

Nicotine (Cont.) 

tions, headaches, dizzi- 
ness, respiratory paralysis, 
and coma. 

didnal charcoal, and a 
stimulant; apply ice to the 
head. Keep the patient 
warm and quiet. 

Nitrous Fumes 

Sec Chapter 5 



Opium 

Used to lessen pain, calm 
nerves, induce sleep, etc 

Same as Codeine 

Same as Codeine 

Oxalic Add 

See Add, Oxalic. 



Parathion 

Used as an insecticide 

Headache, giddiness, 
blurred vision, weakness, 
nausea, cramps, diarrhea, 
anxiety, abnormal contrac- 
1 uon of pupil of eye, tear- 
ing, salivation, cyanosis, 
muscle twitches, convul- 
sions, coma. 

Gastric lavage, or give a 
quart of water or milk and 
induce vomiting. Follow 
by 1 oz. of sodium sulfate 
in 8 oz. of water as cathar- 
tic 

Phenaeetin 

Uses are similar to those 
o( acetamlid 

Same as Acetanllid 

Same as Acetanilid 

Phenol 

Used as an antiseptic dis- 
infectant, and deodorant. 

Whitish bums on the ^ 
mouth, pains in the throat 
and stomach, nausea and 
vomiting, dizziness, pal- 
lor, weak pulse, shallow 
breathing, depression, and 
unconsciousness. 

Give an emetic of mustard 
and water, use quantities 
of water and repeat the 
emetic several times, fol- 
low with large gbss of Ep- 
som salts, give the whites 
of several eggs and milk. 
Keep the patient warm 
and quiet. Do not give 
oils. 

Phosphate Esters 

Used as insecticides. 

Same as Parathion 

Same as Parathion 

Phosphorus, Red 

Its uses arc similar to those 
ol white phosphorus. 

Same as White 

Phosphorus 

Give an emetic of mustard 
and water and repeat sev- 
eral times, follow with the 
whites of several eggs In 
water. Keep the p3llent 
warm and quiet 
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EMERGENCY TREATMENT 


POISONS AMD USES 


Used In fireworks, poisons Nausea and vomiting, a Cive copper sulfate (3 
for mice, rats, etc- garlic taste, headache, pal- grains) every 5 minutes 

lor, weak pulse, diarrhea, until vomiting occurs; give 
vomitus luminous In dark, an emetic of mustard and 
collapse. water and repeat: follow 

with the whites of eggs in 
water. Keep the patient 
warm and quiet. Cive no 


nme Add 

Used in matches, explo* Skin yellow where It eon- This is not an acid, there- 
livcs. in the leather Indus- tact* the add. weak pulse, fore do not give the gen- 
try. and in (he manufac- pallor, nausea and vomit- eral treatment for aads. 
ture of textile mordant. ing convulsions, and col- Cive the whites of several 
lapse. eggs, and large quantities 

of Epsom tails. Keep the 
patient warm and quiet. 


Poison fry, Poison Oak, 
Poison Sumac 
See Chapter C 
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SYMPTOMS 

EMERGENCY TREATMENT 


Same as Ammonia Water 

Same as Ammonia Water 

Potassium Permanganate 
Used for bleaching tains, 
wax a, oils, fats, etc. 

Nausea and vomiting: 
rapid, weak pulse, pallor, 
cold, clammy skin; col- 
lapse. 

Give an emetic of mustard 
and water, repeat emetic, 
follow with medicinal 
charcoal and the whites of 
several eggs in milk, and a 
stimulant. Keep the pa- 
tient warm and quiet. 

Sewer Cas 

See Chapter 5. 



Silver Nitrate 

Used in the manufacture 
of indelible inks, silver 
salts, for resilvenng mir- 
rors. etc. 

Nausea and vomiting, the 
vomitus being black, pain 
in the throat and stomach, 
weak pulse, pallor, coma 
and collapse. 

Give large quantities of 
salt water, follow with an 
emetic of mustard and 
water and repeat, give the 
whit« of several eggs and 
milk, and a stimulant. 
Keep the patient warm 
and quiet. 

Silver Salts 

Its uses are great in indus- 
try. 

Same as Silver Nitrate 

For Silver Cyanide: give 
tablespoonful hydrogen 

peroxide (3%), whiskey or 
ammonia in water as a 
stimulant. For other Silver 
Salts Same as Silver Ni- 
trate. Follow both with 
emetic of mustard and 
water, the whites of eggs, 
and a stimulant. Keep the 
patient warm and quiet. 

Smokes 

See Chapter 5. 



Snake Venom 

See Chapter 6. 

Resulting from the bite of 
the rattlesnake, the copper 
bead, or the cottonmouth 
mocQim. 

A sharp burning pain fol- 
lowed by discoloration 
and swelling: two fang 
marks usually present, 
pallor; cold, clammy skin 

Immediately apply a re- 
striction band a few inches 
above the bite (release ev- 
ery 15 minutes for about 
a minute). Make X- 
shaped cun ^ inch deep 
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eoisons and uses 

SYMPTOMS 

CMfUENCY TREATMENT 

Snake Venom (Cont.) 


and allow the blood to 
flow; also apply suction. 
Use no stimulants; do not 
attempt to cauterire the 
wound; do not apply 
potassium permanganate. 
Keep the patient warm 
and quiet. 

Sodium Car bonate 

Used in manufacture of 

soap, glass, « odium aalu; 

as a detergent. water soft- 
CMJ, rtc 

Same as 

Potassium Carbonate 

Same as 

potassium Carbonate 

Sodium Fluoride 

Used as an Insecticide. 

Burning cramplike pains 
in the abdomen, grayish- 
blue skin, weak pulse, pal- j 
lor, and cotlapsc. | 

(Jive large quantities ot 
water, and lime water and 
repeal several umes, give 
stimulant and if necessary 
administer artificial respir- 
ation. Keep the patient 
warm and quiet. 

Sodium Fluoroacrtatc 

I 1 080 J 

Used as rat poison. 

Nausea, vomiting, mental 
uneasiness, epileptiform 
convulsions, uneven bean 
beat and respiration, ex- 
haustion, coma 

Castric lavage with water, 
if possible Give 3 or. of 
an equal mixture of whis- 
key and vinegar to a child 
and about 9 or to an adult. 

Or give 1 quart of milk 
and water and induce vom 
jting Repeat at least once 
arid then give I or sodium 
sulfate in 8 or water If 
available, physician may 
use gly ceryl monoacetate 
pnonoacetin) intramuscu- 
larly or intravenously. 

Sodium Hydroxide 

Used in the manufacture 
of paper and soap, in oil 
refining, and numerous 
other industries. 

Ammonium Hydroxide 

Same as 

Ammonium Hydroxide 

Sodium Nutate 

Used in the manufacture 
cf diaro dyes. 

Nause3 and vomiting, 
flushed face, violent then 

Allow the patient to 
breathe fresh air; give an 
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POISONS AND USES 

SYMPTOMS 

EMERGENCY TREATMENT 

Sodium Nitrate (Coat.) 

lessened heart action, di- 
lated pupils, pallor, and 
collapse. 

emetic of mustard and wa- 
ter and repeat, give a 
stimulant and alternate 
douches of hot and cold 
water. Keep the patient 
warm and quiet. 

Spider Poisons 

See Chapter 6. 



Strychnine 

Used in medicine, also in | 
rat poisons, etc. 

Dilated pupils, terrified 
expression, fixed gnn, 
weak and feeble pulse, 
body arches so that it 
rests on the head and 
heels, then relaxes, the 
body shudders, and col 
lapse results. 

Do not use emetics or 
stomach tube. Cive 10 
grains potassium perman- 
ganate in a glass of water, 
and medicinal charcoal: 
allow the victim to inhale 
ether or amyl nitrite. Give 
strong tea and apply arti- 
ficial respiration if neces- 
sary. Keep the patient 
warm and quiet 

Thallium Salts 

Used in rat poisons, and 
ant powders 

Severe abdominal pains, 
purplish gums, foul 

breath salivation, respir 
atory failure 

Give emetics, hot coflee, 
art) final respiration. Keep 
patient warm 

Thiocyanates 

Used as insecticides. 

Respiratory difficulty and l 
convulsions. 

Give 1 quart of water or 
milk and induce vomiting 
Give 1 or sodium sulfate 
in a cup ol water Lse ar 
tificial respiration Use 

gastric lav.ige if possible. 

Toxaphene 

Used as an insecticide. 

Convulsions sometimes 

preceded by nausea and 
vomiting Weakness, las 
situde. amnesia 

Same as DDT 

Tutpentine 

Used in many processes. 

Characteristic odor is pres 
ent, burning sensation in 
the throat and stomach, 
nausea and vomiting, skin 
rash, colie, diarrhea, weak 
pulse, convulsions, and 
co!bp«e. 

Give an emetic of mustard 
and water, foltow with a 
large glass of Epsom salts 
and repeat, give the whites 
of several cgE* and milk, 
and a stimulant. Keep the 
patient wami and quiet. 
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roiiosi AND lljfj 

SYMPTOMS 


Warfarin 

Used a* a rat killer. 

Nosebleeds, bruises on el 
bows and knees. paleness, 
blood in urine and stools. 

Gastric lavage with water 
followed by 1 oz. sodium 
sulfate in 1 cup of water. 
Give vitamin K. 50 to 100 
milligrams S limes daily. 

Millie Lead 

Used in putty, pigments, 
etc. 

Metallic taste, dry throat, 
nausea and vomiting, 
diarrhea, leg cramps, blue 
line on gums, pallor, weak 
pulse, anemia, and paraty- 
sis. 

Give large drink of Epsom 
salts: follow with an eme- 
tic of mustard and water 
and repeat; give the whites 
of several eggs and milk, 
and a stimulant. Keep the 
patient warm and quiet. 

Zinc Acetate 

Used in medicine and mans ! 
industries. 

Metallic taste, piin in the 
stomach, salivation, nau- 
sea and vomltirg, the 
vomitus of bloody ma- 
terial. purging, pallor, and 
collapse. 

Same as 

Copper Acctoarsenite 

Zinc Chloride 

Its uses ate similar in those 
oi fine acetate. 

Same as Zinc Acetate 

Same as 

Copper Acctoarsenite 

Zinc Phosphide 

Used as rat poison. 

Difficulty In breathing, 
nausea, vomiting, stomach 
pains, diarrhea, slow ac- 
tion of heart, circulatory 
collapse. 

Immediate ingestion of 
weak alkali followed by 
gastric lavage with 5% so- 
dium bicarbonate solution. 

Zinc Sulfate 

lu uses arc similar to those 
of zinc acetate 

Same as Zinc Acetate 

Same as 

Copper Acetoarsenite 
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INGREDIENT REFERENCE 

A list of familiar products and the toxic substances that each may contain 


CLASS OF PRODUCTS 


MAY CONTAIN 


Antifreeze, Auto 
Antirast preparations 


Antiseptics 


Am pastes and powders 


Bleaches 


Brake fluids 


Canned heat (Sterno) 


Carburetor cleaners 


Cleaning solvents, see Dry 
cleaners 


Ethylene glycol 
Methyl alcohol 

Ammonium sulfide (see Hydrogen Sulfide) 
Hydrofluoric acid (see Acid, Hydrofluoric) 
Oxalic acid (see Acid, Oxalic) 

Bone acid and borates (see Acid, Boric) 
Cresol 

Formaldehyde 

Hydrogen peroxide 

Hypochlorites (see Chlorine Water) 

Iodine 

M er cu roch ro m e 
Mercury bichloride 
Merthiolate 
Phenol 

Quaternary ammonium compounds 

Silver nitrate 

Arsenic compounds 

Pyrethnim 

Rotenonc 

Thallium compounds 
Acetic acid (see Acid, Acetic) 

Calcium hypochlorite (see Chlorine 
Water) 

Oxalic acid (see Acid, Oxalic) 

Sodium hypochlorite (see Chlorine Water) 
Castor oil 

Ethylene glycof and other gfyeofs and 
solvents 

Denatured ethyl alcohol (see Alcohol, 
Ethyl) 

Methyl alcohol (see Alcohol, Methyl) 
Denatured alcohol (see Alcohol, Ethyl and 
Alcohol, Isopropyl) 

Chlorinated benzene (see Benzene Hexa- 
chlonde) 

Ethylene glycol 

Methyl alcohol (see Alcohol, Methyl) 
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CLASS OF PRODUCTS 


MAY CONTAIN 


Deodorizing solutions and tablets 

Depilatories 

Detergents 


Dishwashing preparations, see 
Detergents 

Douches, see Disinfectants 
Drain cleaners, see Toilet 
cleaners 
Dry cleaners 


Fire extinguish ants 


Fireworks 


Flea powders 


Formaldehyde 

p-Diehlorobenrenc (paradichlorbenzene) 
Barium sulGde 
Calcium thioglycollate 
Alkalies (see Ammonium Hydroxide and 
Sodium Hydroxide) 

Borates (see Arid, Boric) 

Carbonates (see Sodium Carbonate) 
Phosphates (see Ammonium Hydroxide 
and Sodium Hydroxide) 

Quaternary ammonium compounds 
Silicates (see Sodium Hydroxide) 
''Soapless" soaps (see Quaternary Am- 
monium Compounds) 


Acetone 
Amyl acetate 
Benzene 

Benrine (see Gasoline) 

Carbon tetrachloride 
Ethylene dichloride 
Kerosinc (see Gasoline) 

Methyl alcohol (see Alcohol, Methyl) 
Naphtha (see Gasoline ) 

Petroleum distillates (see Gasoline) 
Stoddard solvent (see Gasoline) 
Tetrachloroethylene (see Carbon Tetra- 
chloride) 

Trichloroethylene (see Carbon Tetrachlo- 
ride) 

Carbon tetrachloride 
Methyl bromide 
Tetrachloroethylene 
Antimony compounds 
Arsenic compounds 

Mercury thiocyanate ("Spit Devils" or 
'Victory Snakes") 

Phosphides (see Zinc Phosphide) 

Phosphorus 

Potassium chlorate 

DDT and other chlorinated insecticides 
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CLASS OF FRODl 
Floor wax and polishes, 
ishes 

Fuel tablets 
Fumigants 


Hair brilliantines 
Hair colorings and dyes 

Hair lactjuers 
Hair lotions 

Hair wa\e neutralizers 

Hair shampoos 
See also Determents 


PCTS MAY CONTAIN 

see Pol- 


Metaldehyde (see Paraldehyde) 

Methenamine 

Carbon disulfide 

Carbon tetrachloride 

Chloropicnn 

Cyanogen chloride (see Acid, Hydro- 
cyanic) 

p-Dichlorobenzene (paradichlorbenzene) 
Ethylene didilonde 
Ethylene oxide 
Ethyl formate 

Hydrogen cyanide (see Acid, Hydrocyanic) 
Methyl bromide 
Propylene di chloride (see D-D) 
Trichloroethylene (see Carbon Tetrachlo- 
ride) 

Deodorized kerosine (see Gasoline) 
Methylated spirit (see Alcohol, Methyl) 
Ammonium hydroxide 
Ammonium nitrate (see Sodium Nitrate) 
Lead compounds 

/>-Phenylenediamine (paraphenylenedia- 
mine) 

Pyrogallol 

Sodium hypochlorite (see Chlorine Water) 
Denatured alcohol (see Alcohol, Ethyl; 

Alcohol, Methyl) 

Shellac 

Acetic acid (see Acid, Acetic) 

Denatured alcohol (see A'cohol, Ethyl; 

Alcohol, Isopropyl; Alcohol, Methyl) 
Canthsrides 

Isopropyl alcohol (see Alcohol, Isopropyl) 
Methylated spirit (see Alcohol, Methyl) 
beta-Naphthol 
Pilocarpine 

Acetic acid (see Acid. Acetic) 

Potassium bromate 
Potassium persulfate 
Sodium hexametaphosphate 
Sodium perborate 

Denatured alcohol (see Alcohol, Ethyl; 
Alcohol, Methyl) 
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CLASS OF PRODUCTS 
Hair shampoos (Com.) 

Hair wa \c solutions 


Hair straiglitcners 

Hat bleach 
Hcacladie remedies 


Hookworm remedies 
Indelible inks and pencils 

Ink eradicator 

Ink, marking and laundry 

Ink remoter solvents 


Inks 


Insecticides 

(aerosols, pastes, powders, and 
sprays) 


MAY CONTAIN 

Sodium liexametaphosphate 
Ammonium ihlogly collate and other thio* 
glycollatcs 
Sodium carbonate 
Sodium sulfite 
Potassium hydroxide 
Sodtum hydroxide 
Oxalates (see Add, Oxalic) 

Aspirin 

Acetanilid 

Acetophenetiden 

Antipyrine 

Barbiturates 

Bromides 

Codeine 

Caffeine 

Carbon tetrachloride 
Aniline dyes 
Silver nitrate 

Hypodilorites (see Chlorine Water) 
Oxalates (see Add, Oxalic) 

Aniline 
Phenol 
Silver salts 

Acetic acid (see Acid. Acetic) 

Alcohols (see Alcohol, Ethyl; Alcohol, 
Methyl) 

Esters (see Ethyl Acetate) 

Halogcnated hydrocarbons (see Carbon 
Tetrachloride) 

Hydrocarbons (see Gasoline; Benzene) 
Oxalic acid (see Add, Oxalic) 

Aniline 
Iron gallate 
Phenol 
Silver nitrate 

Soda ash (sodium carbonate) 

Tannin 

Arsenic compounds 
Benzene hexachloride 
Chlordane 

Chlorinated hydrocarbons (see Carbon 
Tetrachloride) 

Cyanides (see Acid. Hydrocyanic) 

DDT 



INFORMATION FOR IMMEDIATE REFERENCE 


1B5 


CLASS OF PRODUCTS 


MAY CONTAIN 


Insecticides (Cont.) 


Insect repellents 


Jewelry deaneis 


Lacquer removers, see Paint 
removers 

Leather preservatives 


Lighter fluid 
Matches 


Metal cleaners and polishes 


Dieldrin 

Dinitro-o-cresol 

Dinitrophenol 

Fluorides (see Sodium Fluoride) 

Heptachlor 

Kerosine 

Lead compounds 

Malathion (see Parathion) 

Farathion 
Phenol and ciesols 
Sodium fluoride 
Toxaphene 

Tetraethyl pyrophosphate (see Parathion) 

Thallium compounds 

Camphor 

Cedar gum 

Citronella oil 

f-Dichlorobenzene (paradichlorbenzene) 

Dimethyl phthalate 

Naphthalene 

Ammonium hydroxide 

Isopropyl alcohol (see Alcohol, Isopropyl) 

Ketones (see Acetone) 

Petroleum solvents (see Gasoline) 


Benzene 

Methyl alcohol (see Alcohol, Methyl) 
Naphtha (see Gasoline) 

Neatsioot oil 
Tall oil 

Petroleum hydrocarbons (see Gasoline) 
Iron peroxide 
Manganese dioxide 
Potassium dichromate 
Phosphorus sesqutsullide ' see Zinc Phos- 
phide) 

Red phosphorus (see Phosphorus, Red) 
Sulfur 

Ammonium hydroxide 
Caustic soda (see Sodium Hydroxide) 
Hydrochloric acid (see Acid, Hydro- 
chloric) 

Phosphoric acid (see Acid, Phosphoric) 
Sulfamic acid (see Acid, Acetic) 
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CLASS OF THODUCTI MAY CONTAIN 

Metal cleaners and polishes Sulfuric add {see Add, Sulfuric) 

(Cone) Soda ash {see Sodium Carbonate) 

Moth balls Camphor 

p-Dichlorobenzene (paradichlorbenzene) 
Naphthalene 

Nail polish and solvents Alcohols {see Alcohol, Ethyl; Alcohol, 

Methyl; Alcohol, Isopropyl) 

Alkalies {see Ammonium Hydroxide; 

Sodium Hydroxide) 

Dibutyl phthalatc 
Esters {see Ethyl Accutte) 

Ether 

Ketones {see Acetone) 

Nitrocellulose 

Paint brush dcaners Acetone 

Alkalies {see Ammonium Hydroxide; 
Sodium Hydroxide) 

Alcohols {see Alcohol, Ethyl; Alcohol, Iso- 
propyl; Alcohol, Methyl) 

Cresols 

Dipen tenc {see Turpentine) 

Methyl alcohol (ree Alcohol, Methyl) 

Naphthalene 

Sodium chromate 

Toluene 

Turpentine 

Paint removers Alkalies {see Ammonium Hydroxide; 

Sodium Hydroxide) 

Amyl alcohol {see Alcohol, Ethyl) 

Amyl acetate 

Amylene dichlonde {see Carbon Tetra- 
chloride) 

Benzene 
Butyl acetate 

Butyl alcohol (see Alcohol, Ethyl) 

Carbon tetrachloride 
Kerosine {see Gasoline) 

Methyl alcohol {see Alcohol, Methyl) 
Methylene chloride { see Carbon Tetra- 
chloride) 

Toluene 

Paints and varnishes Aniline dyes 

Antimony compounds 
Arsenic compounds 
Chromium compounds 
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CLASS OF PRODUCTS 


MAY CONTAIN 


Paints and varnishes (Cont.) 


Paint solvents and thinners 


Permanent wave solutions, see 
Hair wave solutions 
Photographic developers 


Plastic cements, menders, and 
glues 


Polishes and waxes 


Hydrocarbons, aromatic {see Benzene) 
Lead compounds 

Methyl alcohol {see Alcohol, Methyl) 
Mineral spirits {see Gasoline) 
Naphtha {see Gasoline) 

Turpentine 

Alcohols {see Alcohol, Ethyl; Alcohol, 
Methyl) 

Aromatic hydrocarbons {see Benzene) 
Goal-tar naphtha {see Benzene) 

Esteis {see Ethyl Acetate) 

Ketones {see Acetone) 

Mineral spirits {see Gasoline) 

Paraffin hydrocarbons {see Gasoline) 
Turpentine 


Hydroquinone 
Metol 

p-Phenylenediamine 
mine) 

Acetone 

Carbon tetrachloride 
Cellulose acetate 
Chloroform 
Dibutyl phthalate 
Ether 

Ethylene dichloride 
Formaldehyde 
Nitrocellulose 
Polyvinyl acetate 
Toluene 

Alkali {see Ammonium Hydroxide; 

Sodium Hydroxide) 

Butyl alcohol {see Alcohol, Isopropyl) 
Cellosolve 

Isopropyl alcohol {see Alcohol, Isopropyl) 
Kerosme (see Gasoline) 

Mineral spirits {see Gasoline) 

Naphtha {see Gasoline) 

Nitrobenzene 

Oxalic acid {see Acid, Oxalic) 

Stoddard solvent {see Gasoline) 
Turpentine 


(paraphenylenedia- 
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CLASS OF PRODUCTS 


MAY CONTAIN 


Rat poisons and killers, see 
Rodentictdcs 
Rodemicides 


Roach powders, see Insecticides 
Rubber cements, see Plastic 
cements 

Rubbing alcohol 
Rug cleaners 

Shampoos, see Hair shampoos 
Shoe polishes and cleaners 

Shoe dyes 

Soil fumigants 

Soldering flux 


Sun tan lotions 


Toilet and drain cleaners 


Typewriter cleaners 

Varnishes, tee Paints 
Washing powders 
See also Detergents 


Calcium cyanide (tee Add, Hydrocyanic) 
Arsenic compounds 
Barium carbonate 
Phosphorus 

Potassium qanide (tee Acid, Hydrocyanic) 
Sodium qanide (tee Acid, Hydrocyanic) 
Sodium /luoroaceme (1080) 

Thallium compounds 

Warfarin 

Zinc phosphide 


See Alcohol, Ethyl; Alcohol, Isopropyl 
Carbon tetrachloride 
Trichloroethylene 

Nitrobenrene 

Turpentine 

Aniline 

Nitrobenzene 

DD 

Dichloroethyl ether 
Hydrochloric acid (tee Add, Hydro- 
chloric) 

Zinc salts 

Denatured alcohol (tee Alcohol, Ethyl; 

Alcohol, Methyl) 

Methyl salicylate 

Hydrochloric acid (tee Add, Hydro- 
chloric) 

Sodium hydroxide 

Sulfuric acid (tee Add, Sulfuric) 

Cellosohe 

Methyl alcohol (tee Alcohol, Methyl) 

Borax (see Add, Boric) 

Calcium hypochlorite 
Sodium bicarbonate 
Sodium carbonate 
Sodium hydroxide 
Sodium hexametaphosphate 
Trisodium phosphate 
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CLASS OF PRODUCTS MAY CONTAIN 

Waxes and polishes, see Polishes 
and waxes 

Wax removers, see Paint re- 
mo\ ers 

Weed killers Arsenic compounds 

Ammonium sulfamate 
2.4-D. salts, esters, and alkanolamine com- 
pounds 
Dinitrophenol 
Sulfamic aud 
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INDUSTRIAL HAZARDS 


Industry is confronted with many hazards, so that disregard of safety 
in the plant is particularly dangerous. Six major types of accidents 
and injuries are encountered: 

Asphyxiation Explosion 

Chemical burns Fire 

Dermatitis Poisoning 

Some chemicals may cause several of these six accidents or injuries 
and are hazards while in use, in storage, and during transportation. 

Hazard Factors. With the rapid advances in chemical fields today 
comes a responsibility for handling different, unfamiliar chemicals; 
the usual well-known solvents and chemicals are being replaced by 
new, strange substitutes whose dangerous properties are sometimes 
little known to the chemical worker. If casualties and accidents are 
to be kept in check, serious consideration must be given to these new 
hazards, by the management as well as by the employee. 

A number of factors influence the extent of industrial poisonings; 
some concern the employee, while others involve the conditions under 
which the work is performed. A consideration of each of these factors 
follows. 

Alcohol. Most safety directors agree that alcoholics do definitely 
lower the standards of plant safety records, and also have a greater 
susceptibility to certain poisons. 

Atmospheric Conditions. Air hygiene is one of the most important 
factors In the health of the employee. The temperature, cleanliness 
of the air, and humidity play an important part in healthy working 
conditions. When toxic substances are removed at or near their point 
140 
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o£ origin, it is obvious that the chances of poisoning are minimized. 

Food. It is an established fact that poison is absorbed more rapidly 
when the stomach is empty than when full. The English, for instance, 
years ago recognizing that food in the stomach was one of the best 
preventive measures against poisoning, supplied cocoa and milk to 
workers in plants where the danger from absorption ol certain poi- 
sons was high. 

Heat. Heat increases the action of chemicals and the speed with 
which they are absorbed. Heat and humidity also lower the indi- 
vidual's resistance and increase the amount of vapors absorbed by the 
body. 

Hours. Long hours on the job increase the risk of poisoning. This 
is true both because the dose of poison per day is increased, and the 
opportunity of eliminating it at night is decreased. A worker will, of 
course, absorb more poison in twelve hours than he would in eight 
hours; and during the subsequent ofl-work period, he would eliminate 
less in twelve hours than in sixteen hours. 

Sex. Studies have shown that women employed in certain indus- 
tries not only succumb more rapidly but also suffer more severely 
from industrial poisons than do men. 

In the past few years much of the danger involved in the chemical 
industry has been eliminated as a result of engineering improvements, 
good management, and safe practices. 

POISONOUS CHEMICALS IN INDUSTRY 

In preceding chapters we discussed those poisons that are generally 
swallowed by accident or with suicidal intent or given for homicidal 
purposes. Here we discuss poisoning of a different kind. When per- 
sons are poisoned on the job, it is usually by inhalation or absorption. 
Many limes there are no signs of poisoning for days and weeks, until 
the concentration of poison in the body has reached the tolerance 
limit. From this time on, chronic symptoms appear, and medical 
attention h neccssar)'. ror such chronic industrial poisoning, very 
little should be done until the physician arrives. Call him at once. 

While it is obviously impossible to describe here all oE the industrial 
chemicals that are the products of our modern civilization, descrip- 
tions will be given for some one hundred and fifty common industrial 
chemicals. The chemicals and their toxic doses are given in subse- 



TABLE 5. CHEMICALS, THEIR POTENTIAL HAZARD 
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0 
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X 


1*8 
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55 
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X 

X 
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X 

X 
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X 

X 



I JO 


X 
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X 
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X 
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X 

X 
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X 

X 

X 
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X 


X 






X 

X 

X 




X 


X 

X 







X 

X 







X 

X 






A 

X 

X 







X 

X 






A 

X 

X 



— 




X 

X 




0 



X 

X 



40 

75 80 

X 


X 




63 


X 


X 

X 



Acetic acid 

Acetone 

Ain) I acetate 

Amyl alcohol 

Aniline 

Benzene (bento!) 

Bromine 

Butyl acetate 

Butyl alcohol 

Catbon disulfide 

Cattxm tetrachloride 

Celfosolec 

Cellosolve acetate 

Chloroform 

Chromic add 

Cresol 

Dichlorethylene 

Ethyl acetate 

Ethyl alcohol 

Ethyl chloride 

Ethyl ether 

Ethylene dichloride 

Formic and 

Glycerin 

Hexane 

Hydrochloric add (muriatic). 

Hydrocyanic acid 

Hydrofluoric add 

Hydrogen perox/de 

Mercury 

Methyl alcohol 

Methylene chloride ... 

Nitrobenrene 

Nitric add 

Pfntichloreihane 

Sulfuric acid ..." 

Tetrachlorethane 

Tetrachlorethylene 

(perchlorethylene) 

Toluene (toluol) 

Water 

Xylene (xylol) 


Key: * iHr'wmoTn'contaci "tth organic substances. 

RmiScJ National F.rc Promotion Watton; U. S. Ilqnn®™. of Ubcr. 
Anodatrt Factor, Mutual FIro Humane. Company. 
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quent pages and have been taken from a number of publications, par- 
ticularly M. B. Jacobs: Analytical Chemistry of Industrial Poisons, 
Hazards, and Solvents, 2d ed., Interscience Publishers, Inc. (New York 
City), 1949; this volume is especially recommended for its critical 
analysis of the literature in the field, and for its many references to 
original papers.* 

Chemicals and Industries Where Used. The reader’s attention is 
directed to pages 152-156 where the various chemicals discussed in 
this chapter are listed. The industries in which these chemicals are 
used are described briefly under each chemical. For various names 
for the same chemical, see the Index. 

Nature of Poisoning. The poison may be (1) inhaled as a vapor, 
(2) absorbed through the skin, or (3) swallowed. If the worker is ex- 
posed to highly poisonous concentrations of chemicals in the air, or 
spills on his skin a liquid that is rapidly absorbed through the skin, 
symptoms of acute poisoning result. If the worker is exposed to low 
concentrations of vapor, or intermittent sprays of liquids, which 
can be absorbed through the skin, and the poison is of the type that 
accumulates in the body faster than it can be excreted, chronic poison- 
ing results. Chronic poisoning may not be noticeable for days or 
months, as for example in lead poisoning, or poisoning by radioacme 
compounds. 

The chemicals may be corrosive, toxic, or irritant liquids. They 
may be obstructive, toxic, or irritant dusts. They may be gases, fumes, 
or vapors whose poisonous action is asphyxiant, toxic, or irritant. 

The poisons may affect (1) the circulatory system or blood stream, 
(2) such organs as the lungs, stomach, liver, kidneys, and so on, (3) the 
nervous system, or (4) the skin and mucous membranes. 

Preventive Measures. Most plant safety directors agree to the fol- 
lowing suggestions lor lowering die number of poisoning cases by 
chemicals. 

Personal Cleanliness. This is important in the control of most 
diseases and industrial poisonings, and should play a prominent part 
in any safety program. Frequent washing with soap and water, laun- 
dering of clothes, and clean habits are first-line defenses against the 

* Dangerous concentrations of industrial vapors are quoted, in general, from 
Jacobs. .Inatyheat Chemistry cj Industrial Poisons, Hazards, and Solvents. TI e 
authors are indebted io the lmciscience Publishers, Inc, lor permission to quote 
figures 
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hazards of poisoning. The employer is required to provide proper 
facilities for the employee. Employers in conlormancc with the law 
install clean washrooms, showers with hot and cold water, good soaps, 
dean towels, sanitary drinking fountains, individual lockers, and slip- 
pers for walking to and from showers. 

Protective Equipment. By avoiding contact with irritant materials 
much of the poisoning can be eliminated. Some of the equipment 
necessary in this field of safety indude gloves, aprons, boots, gauntlets, 
masks, caps, respirators, and so on. All equipment should be cleaned 
often and tested for efficiency. 

Protective Creams. These creams are applied to the hands, arms, 
and other exposed skin surfaces before exposure. The protective film 
acts as a barrier against harmful, irritating substances. 

Engineering. Protection through proper and intelligent engineer- 
ing will aid greatly toward eliminating vapors, dusts, fumes, and solu- 
tions from reaching the worker. 

The above-mentioned aids will do much toward controlling indus- 
trial poisoning, especially if the worker will use his own good judg- 
ment and care. All the safety rules and devices in use today are with- 
out value if the worker does not do his part in abiding by the care- 
fully worked out safety precautions. 

Specific Chemical Action. Certain types of chemicals are known to 
act specifically on certain portions of the body. The following are a 
few substances listed under the organs and systems they affect. 


General Systemic Poisoning 
arsenic 

carbon disulfide 
lead 

mercury 
methyl alcohol 


Circulatory System 


aniline 

arsenic 

benzene (benzol) 
carbon 
monoxide 
dimirobenzene 


lead 

mercury 

nitrobenzene 

trinitrotoluene 

vanadium 


Respiratory System 
ammonia 
chlorine 
cobalt arsenide 
hydrogen sulfide 
nitrous fumes 
silica 

sulfur dioxide 


Gastro-Intestinat System 
antimony mercury 

arsenic nitroaraido compounds 

benzene (benzol) tetrachloroetliane 

cadmium zinc 

chlorinated 
hydrocarbons 
cyanides 
lead 
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Skin 

actinic rays 
anthracene 
benzine 

benzene (benzol) 

chromates 

formaldehyde 

hexamethylenetettamine 

paraphenylendiamine 

turpentine 

tar 

xrays 

zinc chloride 

Organs of Special Sense 
arsenic 

benzene (benzol) 
carbon disulfide 
hydrocyanic add 
hydrogen sulfide 
lead 

manganese 
mercury 
methyl alcohol 
turpentine 


Skeleton and Joints 
arsenic 
lead 
mercury 
mesothorium 

phosphorus adds (on teeth) 
radium 


Gentto-l/nnary System 
aniline nitroglycerin 

arsenic paramtraniline 

benzene (benzol) phenol 

beta naphtliylamine turpentine 

ether sanadtum 

mercury x-rays 

Dram and Nervous System 
arsenic manganese 

benzine methyl alcohol 

carbon disulfide naphtha 

cyanide nitroglycerin 

dimethyl sulfate phenol 

ether trichloroethylene 

lead 


Toxic Concentrations. Let us suppose that a workman has broken 
a bottle containing a pound of benzene in a room 10 X 10 X 10 feet. 
An hour later he discovers that the ventilators are not working, and 
wishes to know whether he is likely to be poisoned from the exposure. 
The data given in the following pages enable him to determine this. 

He has been working in a concentration of 1G avoirdupois oz. of 
benzene per 1000 cubic feet. Under Benzene we find that this very 
exposure may produce serious illness. He should therefore summon 
a physician. 

Two other expressions are more often used by the chemist than 
the or. per cu. ft. just given. They are (1) parts by volume of the 
poisonous vapor per million parts of poisonous air; this is abbrevi- 
ated to ppm.; and (2) the milligrams of poison per liter of air. 

In the descriptions that follow, toxic concentrations are given 
wherever such information is available in the literature, as sum- 
marized in Jacobs' book. The expressions may be converted from 



14G 


poisons 


one to another by use of the following, in which M is the molecular 
weight of the poison: 


ppm. 


24450 X (mg./liter) 
M 


mg./litcr 


ppm. X M 
24450 


mg./liter t= avoirdupois oz./l 000 cu. ft. 


For most poisons the following expression holds true: 

Extent of poisoning = exposure time X concentration of poison; 
that is an exposure to 50 ppm. of gas for 30 minutes produces approxi- 
mately the same poisoning effect as a 60-minute exposure to 25 ppm. 

t Allowable concentrations can be decided only by extensive tests; 
moreover a concentration that may be injurious to one person may 
be tolerated by another individual. Concentrations allowed for safe 
working conditions are stated in Table C; these values are those 
adopted in 1957 as the threshold limits by the American Conference 
of Governmental Industrial Hygienists. Naturally the toxic concentra- 
tion is subject to the idiosyncracies of the person exposed. 


THRESHOLD LIMIT VALUES FOR 1958 • 

Values are given in the following tabulation for the maximum 
average atmospheric concentration of contaminants to which workers 
may be exposed for an eight-hour working day without injury to 
health. 

These values arc based on the best available information from in- 
dustrial experience, from experimental studies, and, when possible, 
from a combination of the two. They are not fixed values but are 
reviewed annually by the Committee on Threshold Limits for changes, 
revisions, or additions as further information becomes available. 
Threshold limits should be used as guides in the control of health 
hazards and should not be regarded as fine lines between safe and 
dangerous concentrations. They represent only conditions under 
which it is felt that workers may be repeatedly exposed, day after day, 
without adverse effect on their heaitfi. The figures listed refer to 


• After A. hi. A. Archives of industrial Health, September 1957, Vo!. 16, pp. 261- 
265, rail) right 1957, hy American Medical Association as modified at the meeting of 
American Conference of Governmental Industrial Hygienists, Atlantic City, 1958. 
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weighted average concentrations of an eight hour working shift rather 
than a maximum which is not to be exceeded even momentarily. The 
amount by which these figures may be exceeded for short periods 
during the workday depends upon a number of factors, such as the 
nature of the contaminant, whether very high concentrations even 
for short periods produce acute poisoning, whether the results are 
cumulative, the frequency with which high values occur and for what 
periods of time. All must be taken into consideration in arriving at 
a decision as to whether a hazardous situation is deemed to exist. 

These values are not intended for use, or for modification for use, 
in the evaluation or control of community air pollution or air-pol- 
lution nuisances. 

The Committee welcomes the suggestion of substances to be added 
to the list and also comments, references, or reports of experience 
with these materials. 


TABLE 6. RECOMMENDED THRESHOLD LIMIT VALUES 

(American Conference of Governmental Industrial Hygienists) 




Gases and Vapors 





A1TROX. 



AITROX. 



MG TER 



MG PER 

»t BSfASCE 

rrxt.» 

«H» 

SUBSTANCE 

rrM 

CU M. 

Acetaldehyde 

.. 200 

SCO 

Dutanonc (methyl 



Acetic and 

10 

25 

ethyl ketone) 

250 

7-10 

Acetic anhydride 

5 

20 

Butyl acetate 



Acetone . . 

. 1.000 

2.500 

(n butyl acetate) 

200 

930 

Acrolein 

03 

I 2 

Butyl alcohol 



Allyl alcohol .. 

5 

12 

in butanol) . . 

100 

soo 

Allyl chloride 

5 

15 

Rutylamine . ... 

5 

15 

Allyl propyl disulfide 2 

12 

Butyl Cellosolie 



Ammonia . . 

100 

70 

(2 butoxy ethanol) . 

50 

210 

Amyl acetate 

200 

1.030 

Carbon dioxide 

5,000 

9.000 

Amyl alcohol 



Carbon dltulftde 

20 

60 

(itoamyl alcohol) 

100 

SCO 

Car lion monoxide 

100 

no 

Aniline 

5 

19 

Carbon tetrachloride 

25 

160 

Arsine . . 

0 03 

02 

Cellosoltc 



Bcnrcne (licn/ol) . . 

.. 25 

E0 

(2 ethoxycthanol) 

200 

710 

Henry 1 cldonde 

1 

5 

Cellmolve acetate 



bromine 

1 

7 

(2-ethoxyethyl 



Butadiene 



senate) 

. 100 

510 

(13 butadiene) 

1.000 

2300 

Chlorine 

J 

J 


• Barn if vapor or gat per million parts of air by tolume 
b Approximate milligrams per cubic meter of air. 
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substance ppm. 

Chlorine dioxide .... 01 

Chlorine trifluoride . 01 

Chlorobenzene 
(monochtoro- 

Itenzene) 75 

Chloroform 100 

l-Chioro-l-nitro- 

propane 20 

Chtoropicrin I 

Chloroprcne (2-chIoro- 
M-bttradicne) .... 25 
Crcsol (all isomen) . 5 

Cyclohexane 400 

Cyclohex. mol 100 

Cyclohexanone 100 

Cyclohexene 400 

Cyclopropine 400 

Decaborane 0 05 

Diacetone alcohol 
(4-hydroxy-4-methyl- 

2-pcntanone) 50 

Diborane 01 

o-Dichlorobenzene . 50 

Dicblorodifluoro* 

methane 1.000 

1,1-DichIoroethane .. 100 
15 Dichloroethane 
(ethylene 

dichlonde) 100 

15 Dichlorocthylene 200 
Dichloroeihyl ether . 15 

Dichioromonofluoro- 

methane 1,000 

1,1 •Dichloro-1- 

nuroethane 10 

Dichlorotetra- 

fluoroethane 1,000 

Diethylamme 25 

Dill uorodibromo- 

methane 100 

Diisobutyl ketone ■ ■ 50 

Dimethylanihne 


(S dimethylanihne) 5 

1,1 -Dimethyl- 

hydrazine 0- 

Dimethyl sulfate .... 1 

Dioxane (diethylene 


dioxide) 100 

Epichlorohydrin .... 25 


APPROX. 
*ic. PER 
cu.U. 


0.4 


350 

490 

100 

7 


90 

22 

MOO 

410 

400 

1550 

090 

05 


240 

0.1 

300 

4,950 

400 


400 

700 

90 

4500 

60 


APPROX. 
MG PER 

SUBSTANCE PPM. CU. M. 

Ethyl acetate 400 1.400 

Ethyl acrylate 25 100 

Ethyl alcohol 

(ethanol) 1,000 1,900 

Ethylamine 25 45 

Ethylbenzene 200 870 

Ethyl bromide 200 890 

Ethyl chioride 1,000 2.600 

Ethyl ether 400 1500 

Ethyl formate 100 300 

Fthf l silica cc 100 850 

Ethylene chlorohydrin 5 16 

Ethylenediamine 10 30 

Ethylene dibromtde 
(15 dibromoethane) 25 190 

Ethylene! mine 5 9 

Ethylene oxide 50 90 

fluorine 0.1 05 

Fluorotnchloro- 

metbane 1,000 5,600 

Formaldehyde 5 6 

Furfural 5 20 

Gasoline 500 2,000 

Heptane (n-heptane) 500 2,000 

Hexane (rt hexane) . 500 1,800 

Hexanone (methyl 
butyl ketone) .. .100 410 

Hexone (methyl 

isobutyl ketone) . 100 410 

jec-Hexyl acetate ... 100 590 

Hydrazine I 15 

Hydrogen bromide . . 5 17 

Hydrogen chloride . 5 7 

Hydrogen cyanide ..10 II 

Hydrogen fluoride . 3 2 

Hydrogen peroxide, 

90% ... 1 1.4 

Hydrogen selemde 005 0 2 

Hydrogen sulfide 20 30 

Iodine 0.1 1 

Isophorone 25 140 

Isopropylaraine .... 5 12 

Mesityl oxide .... 25 100 

Methyl acetate .... 200 610 

Mtt’rryYattYy’rerrt \£M& \$£/& 

Methyl acrylate 10 35 

Methyl alcohol 

(methanol) 200 260 

Methyl bromide ... 20 80 
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APPROX. 
MG PE* 


SUBSTANCE PPM CU. M. 

Methyl Cellosolve 
(2 met hoxy ethanol) 25 80 

Methyl Ccllosolv e 
acetate (ethylene 
glycol mono methyl 
ether acetate) 25 120 

Methyl chloride 100 210 

Metlnlal (dimethoxy- 
methane) . 1,000 5,100 

Methyl chtorolorm 

(1,1,1 -tnchloro 

ethane) 500 2,700 

Methylcyclohexane 500 2,000 

Mcthylcydohexanol 100 470 

Methylcydohexanone 100 460 

Methyl (ormate . 100 250 

Methyl isobutyl 
carbmol (methyl 

amyl alcohol) 25 100 

Methylene chloride 
(dichloromethane) 500 1,750 

Naphtha (coal tar) . 200 POO 

Naphtha (petroleum) 500 2,000 

Nickel carbonyl 0 001 0 007 

Nitric acid ... 5 23 

p-Nuroanihnc 1 6 

Nitrobenzene .... 1 5 

Nitroethane 100 3t0 

Nitrogen dioxide 5 9 

Nitroglycerin . 0.5 5 

Nitromethane . . . 100 250 

2-Nitropropane .. 50 180 

Nitrotoluenc 5 50 

Octane 500 2.350 

Ozone 0 1 0.2 

Tcntane .. ...1,000 2,950 

Pcntanone (methyl 

propyl ketone) 200 700 

Pcrchlorethylene 

(letrachloroethylene) 200 1,350 

Phenol 5 19 


APPROX. 

MC PER 

SUBSTANCE PPM CU M. 

Phenylhydrazine 5 22 

Phosgene (carbonyl 

chloride) 1 4 

Phosphine 0 05 0 07 

Phosphorus trichloride OS 3 

Propyl acetate 200 840 

Propyl alcohol 

(isopropyl alcohol) 400 980 

Propyl ether 

(isopropyl ether) 500 2,100 

n-Propyl nitrate 25 110 

Propylene dichlonde 
(ijldichloro- 

propane) 75 350 

Propyleneimine 25 60 

Pyndine 10 30 

Quinonc 0.1 0 4 

Stibine .... 01 OS 

Stoddard solvent .. 500 2,900 

Styrene monomer 
(phenylethylene) 100 420 

Sulfur dioxide . 5 13 

Sulfur hexafluoride 1,000 6,000 

Sulfur monochloride 1 6 

Sulfur pentafluonde 0 025 025 

p-Tertiarybutyltoluene 10 60 

1,125 Tetrachloro- 
cthane 5 35 

Tctrahydrofuran 200 590 

Tetranitromethane 1 8 

Toluene (toluol) 200 750 

o-ToIuidinc 5 22 

Trichloroethylene 200 1,050 

Trichloropropane 50 300 

Tr l flu o romo no b romo- 

methane 1,000 6,100 

Turpentine 100 560 

Vinyl chloride 

(chlorocthylene) . . 500 1,300 

Xylene (xylol) . . . 200 870 
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Toxic Dusti, F umes, end Misti 


uc. ra 

RumvCE cu. M.e 

Aldrln (lAJ.l.lO.lO hexaehloro- 
l,4,4]jA8i hexa hydro- 1,- 4,5,8- 

■ dimctha nonaphlhalenc) 055 

Animate (ammonium sulfamate).. 15 

Antimony 0-5 

ANTO (alpha-naphthylihiourea). 0* 

Arsenic 0A 

Barium (soluble compounds) .... OA 

Cadmium oxide fume 0.1 

Calcium arsenate 0.1 

Chlordane {I5.1AA.7A.6- 
octachloro 3j,1.7 t 7a-teirahydro- 

1.7- methanolndanc) 2 

Chlorinated camphene, 00% .... 0A 

Chlorinated diphenyl oxide 0A 

Chlorodiphenyl (12% chlorine) ... 1 

Chlorodiphenyl (51% chlorine) . 0A 
Chromic add and chromate* (a* 

CrO.) 01 

Crag herbicide (todium 2-[2.1-<H- 
chlorophenoxy] ethanol hydro- 
gen l ul late) 15 

Cyanide (aa CN) 5 

2,1 D (2,1-dichlorophcnoxyacetic 

add) 1<> 

DDT (25-bi»Ip-chlorophenylJ-I.I. 

1-trichloroeihane) 1 

Dieldrin (1,2,3.1.10.10 hcxaihloro- 

6.7- cpoxy-l,l,laAA.7,8,8a-octa- 

hydro- l.lA.S-diraethano- 
naphthalene) 0-25 

Dinltrohcnzcne 1 

Dinitrotoiuene I A 

Diniiro-o-eresol 0-2 

EPN (O-elhyl O-p-nitrophenyl 
thionobenrcnephosphonate) ... 0A 
Fctbam (ferric dimethyl 

dithiocarbamate) 15 

Ferro vanadium dint I 

Fluoride 2A 


Lead 05 

Lead arsenate 

Lindane (hexaehloro cyclohexane, 

gamma isomer) °A 

r Milligrams of dust, fume, or mist per 


Magnesium oxide fume 

MaUlhion (0,0-dimeibyl dithio- 
jihosphate of diethyl 

mercaptosu canate) 

Manganese 

Mercury 

Mercury (organic compounds) ... 
Methoxychlor (25-di-p mclboxy- 
phenyl-l.l.I-trkhloroethane) .. 
Molybdenum 

(soluble compounds) 

(insoluble compounds) 

Nicotine 

Parathion (0,0 -diethyl O p 
nitrophenyi thiophosphate) . . . 

rcntachloronaphthalene 

Prniachtorophenol 

Phosphoric add 

Phosphorus (yellow) 

Phosphorus pentachlonde 

Phosphorus pentasulfide 

Picric acid 

Pyrethrum 

Rotenone 

Selenium compounds (as Se) .... 
Sodium hydroxide . . ... 

Sodium ftuoroacetate (1080) 

Strychnine 

Sulfuric acid 

TEDP (tetraethyl 

dithionopyrophosphate) 

TEPP (tetraethyl pyrophosphate). 

Tellurium 

Tetryl (2.1 ,6- trl nitrophenyi - 

methylmtramine) 

Thiram (tetramethyl thiuram 

disulfide) . . . 

Thallium (soluble compounds) .. 

Titanium dioxide 

Tnehloronaphthalene 

Tri-o cresyl phosphate 

Trinitrotoluene 

LSrawAira 

(soluble compounds) 

(insoluble compounds) 

cubic meter of cfr. 
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SUBSTANCE 


Vanadium 

(V.O, dust) 05 

(V,0 4 fume) 01 


Radioactivity. For permissible con- 
centrations of radio isotopes in air. see 
"Maximum Permissible Amounts of Ra- 
dioisotopes in the Human Body and 
Maximum Permissible Concentrations 
in Air and Water," Handbook 52, U. S 
Department of Commerce, National Bu 
reau oC Standards, March, 1953. In addi 


substance cu. u. 

Warfarin (3 [« acetonylbenzyl]-4- 

hydroxycoumarin) 05 

Zinc oxide fumes 15 

Zirconium compounds (as Zr) ... 5 

tion. see "Permissible Dose from Exter- 


nal Sources of Ionizing Radiation," 
Handbook 59, U. S Department of 
Commerce, National Bureau of Stand- 
ards, Sept. 21, 1951. 

Revision of the two publications men- 
tioned above is in progress. 


Mineral Dusts 


st bstance urrer & 

Aluminum oxide 50 

Asbestos 5 

Dust (nuisance, no free silica) . . 50 

Mica (below 5% Iree silica) . . 20 

Portland cement 50 

Talc 20 


substance Merer 

Silica 

high (above 50% free SiO,) ... 5 

medium (5 to 50% free SiOt) 20 

low (below 5% free SiO,) 50 

Silicon carbide 50 

Soapstone (below 5% free SiO,) 20 


TENTATIVE VALUES 


SUBSTANCE 

Acetylene tetrabromide 
Ally! glycidyl ether 

(ACE) 

Beryllium 

Boron irifluoride .... 
n-Butyl glyndyl 
etlier (BGt) ... 

Butyl mercaptan . 

Chloroacetaldehy de 
Chlorobromomethane 
(CIDrCtf,) ... . 400 2,100 

Digtycidyl ether (DCE) 10 55 

Dimethyl formamide . 20 60 

Dipropylencglycol- 
mcihylether ... . 100 600 

Fthyl mercaptan . .. 250 610 


APPROX. 
MC Ft* 

SUBSTANCE Pr\t CU M. 

Furfury! alcohol 50 

Clycidol 50 

Isopropyl glycidy! ether 
(ICE) ..50 

Lithium hydride .. 

Meth'l mercaptan 50 
a Methyl styrene 100 

Monomcthyl aniline 2 

Paradichlorobenzene 75 
Pcrchloromethy 1 
mercaptan 0 1 

Phenyl glyadyl ether 

(PCE) 50 

Propylene oxide 100 

Tertiary butyl alcohol 100 
Tolylene-2.4- 
dusocyanate 01 07 


APPROX. 
MC PER 
PPM • CU M.* 

1 14 

10 45 

2y/ml 
1 3 

50 270 

10 35 

1 3 


200 

150 

2 10 

25y/m* 

100 

480 

9 

450 

05 

310 

210 

300 


4 Millions cf particles per cubic foot of air. 

•Pans of vapor or gas per million parts of air by volt 
t Approximate milligrams pci cubic meter cf air. 
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Arr*ox. 

MC.PER 

substance rrM. cu. h. 

Triethyl amine 25 100 

Vinyl toluene 100 4 SO 

Yttrium and Inorganic 
compound! 5 


app*ox. 

MC.rn 

SUBSTANCE PPM. cu. M. 

Xyttdme 5 25 

Teflon decomposition 

products* 0 0 

Pcntaborane t . 0 0 


Toxicity of Various Industrial Chemicals. In Table 7, the relative 
loxicities ol the diflerent chemicals treated in this chapter are indicated 
by dots. In each case it is the vapor (which is always present above 
any liquid) that is being considered. The dot does not indicate the 
effect of swallowing a liquid or eating a solid; although in general if 
the vapor is poisonous the liquid or solid state would be even more 
so, unless it is of the type that is quickly thrown off by vomiting. The 
meaning of the dots follows: 

• * • Extremely dangerous: an hour exposure to even less than 1000 
ppm. may produce severe injury. 

. . Dangerous: an hour exposure to from 1000 to 10,000 ppm. may 
produce severe injury. 

• Not especially dangerous: several hours exposure to from 10,000 
to 100,000 ppm. may cause severe illness; or substance not volatile 
enough to cause danger. 

No dot: insufficient data obtainable. 

The reader may be surprised to learn that carbon monoxide, which 
causes so many deaths, is not violently poisonous ( • ■ ). It is so dan- 
gerous only because its common concentration about the household 
(in automobile exhaust or cooking gas) is usually so high-up to 15%. 


TABLE 7. INDUSTRIAL POISONS AND SOLVENTS, 
CLASSIFIED CHEMICALLY 

(For significance of dots see legend immediately above) 

1. Elements (and special compounds associated with them) 

METALS 

• •antimony •••beryllium compounds 

» - ■ arsenic • * * cadmium 

• ••arsine (arsenic hydride) ••chromium 

• ••beryllium •• ‘Chromium compounds 

s u n t|i more data are forthcoming, it Is important that atmospheric concentra- 
tions of these materials to which workers are exposed must be kept as near 0 as 
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• cobalt-60 

• copper 

• copper compounds 
•iron 

• iron carbonyl 

• lead 

• magnesium 
•manganese 
•mercury 
•metallic fumes 

• nickel 

• nickel compounds 
■ nickel carbonyl 

> •plutonium 


METALS — CONTINUED 


• ••radium and daughters 

• • -stibine (antimony hydride) 

• • -strontium 

• • -strontium-90 

• - thallium 

• • 'thallium compounds 

• -uranium 

• • -uraniura^SS 

• -sanadium 

• •vanadium compounds 
-zinc 

• - zinc compounds 


NON METALS 

• •selenium — hydrogen selenide 

• -selenium oxychloride ••tellurium 


2. Inorganic compounds containing: 


carbon 

•carbon dioxide 
• -carbon monoxide 

• • ‘cyanogen 
■••cyanogen chloride 

• ••hydrocyanic acid 


KALOCENS NITROGEN 

• • -chlorine •••ammonia 

• -•bromine •••hydrazine 

• • -chlorine trifluoride • • -mine add 

• ■ - fluorine 

■ • -hydrochloric acid 

■ • -hydrobromic acid 

• • - hydrofluoric acid 

• • - hydrogen bromide 

• • • hydrogen chloride 

• • - hydrogen fluonde 

• • - iodine 

■ - -phosgene 


OXYGEN 

•hydrogen peroxide (90%) 
•oxygen 
•ozone 
• peroxides 


phosphorus 

phosphine 

■ phosphorus 

• phosphorus oxychloride 
■phosphorus pentaehloride 

■ phosphorus trichloride 
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SULFUR 


• • - carbon disulfide 

• -carbon oxysulfide 

• • -hydrogen sulfide 

• • -sulfur dioxide 

• sulfur hexafluoride 

3. Hydrocarbons 
CHAIN (aliphatic) hydrocarbons 
•acetylene 

• benzine 

• butane 

• ethane 
•ethylene 
•gasoline 
•heptane 
•hexane 
•methane 

• naphtha and other 

petroleum distillates 
•octane 

• pentane 
•propane 
•Stoddard solvent 

• -turpentine 


• • -sulfur monochloride 

• • -sulfur pentafluonde 

• • - sulfur trioxide 

•lulfury! chloride 
•thionyl chloride 


RING (AROMATIC) IfYDROCARBONS 
• ••benrene (benzol) 

• cyclohexane 
•cyclohexene 

• - cyclopropane 
•decalin 

• • ethylbenzene 

• -methylcyclohexane 

naphthalene 

• ■solvent naphtha 

• •styrene, monomer 

• tetralin 

• • toluene (toluol) 

• - xylene (xylol) 


4 . Aliphatic (Chain) Derivatives 

ACIDS 

• • •acetic arid 

• • -acetic anhydride 
• -formic acid 

oxalic acid 
See also Chapter 3 


ALCOHOLS 
• • • allyl alcohol 

• •amyl alcohol 

• - butyl alcohol 

• -diacctone alcohol 
• ethyl alcohol 

- isopropyl alcohol 

• •methyl alcohol 
See also Chapter 3 


• •acetaldehyde 
•areione 

• • .acrolein 

.. - formaldehyde 

• • .isophorone 

■ •mesityl oxide 


• - methyl butyl ketone 

• - methyl cyclohexanone 
•methyl ethyl ketone 

• - methyl isobutyl ketone 
■ methyl propyl ketone 
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• -amyl acetate 

• amyl formate 

• amyl phthalate 

• -butyl acetate 
•butyl formate 

• butvl phthalate 

• -dimethyl sulfate 

• ethyl acetate 

• -ethyl acrylate 

• - ethylene glycol dinitrate 


• ethyl formate 

• ethyl phthalate 

• ethyl silicate 

■ methyl acetate 

• methyl acrylate 

• methyl formate 

• nitroglycerin 

• propyl acetate 

• tri-o-cresyl phosphate 


ETHERS 

•dtoxane 
-ethylene oxide 

• ethyl ether 

• isopropyl ether 


N1TROCEN 

• -butylamine 

• • -diethylamine 

• • ♦ethylamine 

• • •ethylenediamine 

• • •ethylimine 
•••isopropylamine 


CLYCOLS AND CLYCOL ETHERS 

• diethylene glycol 

• diethylene glycol monoethyl ether 

• ethylene glycol 

• ethylene glycol monobutyl ether 

• ethylene glycol monoethyl ether 

• ethylene glycol monomethyl ether 

COMPOUNDS 

• -nitrocthane 

• •nitromethane 

• • *2 nitropropane 

• • -propyleneimine 

• • • teramtromethane 


HALOCENATZD AUrllATIC COMPOUNDS 

Bromtnated and Other 


Saturated 
• acetylene tetra- 
thloride 

• •carbon tetrachloride 

• -cliloropicrin 

• -chloroform 

• • 1.1-dichloroethane 

• ■dichloroethyl ether 

• -dichloromcthyl 

ether 

• -dichloropropane 
•ethyl chloride 

••ethylene dichloride 

• •methyl chloride 

• methylene chloride 

• 1,1.1-trichloroeihanc 


Unsaturated 

• acetylene dtchloride 

• ally! chloride 

• chloroprene 

• ethylene chloride 

• tetrachloroethylene 

• trichloroethylene 

• vinyl chloride 


• -ethyl bromide 

• - ethylene bromide 

■ ••ethylene dibromide 
• chlorine fluorine 
compounds 

• • • 1-chloro-l -nitro- 

propane 

• • ■ 1,1-dichloro-l-nitro- 

ethane 

• • - ethylene chloro- 

hydrin 
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Ring Derivative* 


5. Aromatic and 
CHLORINE 

• -chlorobenzene 
•chlorinated di- 
phenyls 

•chloriratcd naph- 
thalenes 

• -didilorobcnzene 


NITROCEN 

• • •aniline 

• ••dimethylaniline 

•dinitrobenzene 

• • dinitrochlorobcn- 

•dinitrophenol 

• - •p-nitroaniline 

• • •nitrobenzene 

• -nitrochlorobenzene 

• • -nitro toluene 

•p-phenylenediamine 
•picric add 

• • •pyridine 

• • -toluidme 

* trinitrotoluene 


OTHER 

■ -crcsols 

• crcsylic acid 

• -cydohexanol 

■ • cyclohexanone 

• - furfural 

• hydroquinone 

• • raethylcyclohexanol 

• - phenol 

• pyrocatediol 

• pyrogallol 

• resorcinol 


DATA ON HAZARDOUS CHEMICALS 

Acetaldehyde (CH,CHO), acetic aldehyde, "aldehyde, ’’ or ethylalde- 
hyde is a colorless liquid with a characteristic pungent odor. It is 
used as an intermediate for many plastics and elastomers, and also 
for silvering mirrors and in photography. Acetaldehyde is inflam- 
mable and in sufficient concentration can cause cyanosis. Paraldehyde 
is a liquid polymer formed from acetaldehyde. 

Acetic Anhydride [CH 5 (C0) 2 0] or acetyl oxide is a colorless liquid, 
resembling glacial acetic acid in odor, symptoms, and many properties. 
Acetic anhydride is used in making cellulose acetate rayons, dopes, 
plastics, etc., for general acetylations, and as a solvent for fats and 
volatile oils. See Acid, Acetic. 

Acetone (CH a COCHj), dimethyl ketone, beta-ketopropane, pro- 
panone, or pyroacetic ether is a colorless, pleasant-smelling liquid It 
is one of the most extensively used solvents for rubber, fats, oils, resins, 
waxes, cellulose acetate, lacquers, varnishes and rubber cements; as 
an intermediate for many synthetics; for absorbing acetylene gas, etc. 
Acetone burns, and the vapors of it explode easily. It is relatively 
harmless as a poison: lor short exposures the vapor is about as toxic 
as benzine; long exposures may irritate the mucous membranes and 
cause headaches, fainting, and general poisoning. 

Acetylene (HCsCH) or ethine is an unsaturated hydrocarbon gas 
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used in welding (oxyacetylene welding) and as an illuminant; it is 
increasing in importance as a raw material lor many polymeric plastics 
and elastomers; also for acetaldehyde and other synthetics. It is chiefly 
a fire and explosion hazard; for although it is mildly anesthetic, 50,000 
ppm. (53 mg. / liter; 53 avoirdupois oz. / 1000 cu. ft.) can be tolerated 
for an hour. Dangerously poisonous arsine or phosphine may be pres- 
ent as impurities if the acetylene has been generated from calcium 
carbide and water. 

Acetylene Dichloride (CHC1 = CHCI) or dichloroethylene, a color- 
less solvent with a slightly acrid odor, is used with fats, dry cleaners, 
insecticides, camphor, and phenol, and also to retard fermentation. In 
narcotic and anesthetic action it is somewhat less poisonous than car- 
bon tetrachloride. 

Acetylene Tetrachloride (C1 2 HC— CHC1 S ). tetrachloroethane, or tet- 
rachloroacetylene (no longer called tetraline because of confusion with 
tetralin) is an important noninflammable solvent for fats, waxes, oils, 
resins, rubber, etc. It is also used in the manufacture of paint and 
varnish removers, photographic films, dry cleaners, fire extinguishers, 
insecticides, etc It is a colorless liquid having a suffocating odor. The 
inhaled vapors have a sweetish taste. It is one ol the most poisonous 
chlorinated hydrocarbons, attacking the nervous system, to cause head- 
aches, insomnia, and dizziness; and the stomach, to cause cramps, 
nausea and vomiting; and finally producing jaundice and death. A 
lethal concentration of 7300 ppm. (50 mg. /per liter; 50 avoirdupois 
oz. / 1000 cu. ft.) should be contrasted with the figure 25,000 for chlo- 
roform. The allowable working concentration is 5 ppm. 

Acids. See Chapter 3 for most industrial acids. 

Acid, Formic (HCOOH), a colorless, pungent liquid, burns and is 
dangerously caustic to the skin. It is substituted lor acetic acid in 
coagulating rubber latex, dehairing hides, tanning, and in chemical 
anal)$is. Applied externally a blisters the skin; and the blisters may 
spread. Vapors of it cause laclirymation and irritation of the nose 
and throat. It is the poison present in the sting of ants and some 
other insects. 

Alcohols. See Chapter 3. 

Alkalies. See Barium, Calcium, Potassium, and Sodium Iljdroxides 
in Chapter 3. 
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Allyl Chloride (CH.CI— CH = CII 2 ), 3-chloropropyIene, or chloral* 
lylene, a colorless to yellowish, pungent, vile-smelling liquid, is ex* 
tremcly poisonous: some guinea pigs were killed by a 4-hour exposure 
to 300 ppm. (1 mg. / liter; 1 avoirdupois oz. / 1000 cu. ft.). Ally! chlo- 
ride is one of the more toxic chlorinated hydrocarbons. The thresh- 
old limit is 5 ppm. 

Ammonia. See Chapter 3. 

Amyl Acetate, iso- [CH 3 COO-CH.-CH J -CH{CH s ) J ] or amylacettc 
ester is the banana or pear oil long used in aluminum-base radiator 
paints; it is still used in modem bronzing liquids, in lacquers, for dyes, 
atid for flavors. As little as 1 ppm. (0.005 mg. /liter; 0.005 avoirdu- 
pois oz. / 1000 cu. ft) can be detected by its odor, and may cause 
coughing. One thousand ppm. for one hour irritates the mucous mem- 
branes, causing headache, dizziness, and nausea. Allowable working 
concentration is 200 ppm. Somewhat less irritating is Secondary Amyl 
Acetate [CHjCOOCI^CHjJCjHj] a yellowish, pungent solvent for 
lacquers, which is neither an explosive nor poison hazard, because of 
the warning of its disagreeable odor. Guinea pigs were affected, but 
not seriously, by an hour exposure to 10,000 ppm. (50 mg. /liter; 50 
avoirdupois oz. / 1000 cu. ft). 

Amyl formate (HCOOC 5 H n ), Butyl Tormate (HCOOC 4 H a ), and 
Ethyl Formate (HCOOCaH*) are colorless liquids used in lacquers, in 
the artificial leather and silk industries; also in making safety-glass 
plastic None are very dangerous (amyl formate is more so than the 
others) since they warn by irritating the mucous membranes. They 
affect the central nervous system. 

Amyl Fhlhalate, di-iso- [G,II 4 (COO-C B H ll ) a ], Dibutyl Ththalate 
[C*H 4 (COO— C 4 H 8 )j], Diethyl Phthalate [C a H 4 (COO-C 3 H 5 ) 2 J. Di- 
methyl Pblhalate [C a H 4 (COO-CH,) 2 ], and Dipropyl Phthalace 
[C e H 4 (COO-C 3 H T ) 2 ] are all colorless, oily liquids used widely as 
plasticizers. Because they do not volatilize to any great extent, they do 
not appear to be especially harmful. Taken internally they produce 
nausea and vomiting. 

Aniline (C a H s NH z ) or aminobenzene is an oily solvent with a radier 
unpleasant diIot; its color darkens in the air. Aniline is widely used 
as an intermediate in the dye, drug, and rubber industries. Acute 
poisoning, as from an exposure of 200 ppm. (0.8 mg. / liter; 0.8 avoir- 
dupois oz. / 1000 cu. ft.) for an hour, may produce cyanosis, weakness. 
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mental confusion, intoxication, convulsions, and death. Chronic poi- 
soning may occur either from inhaling the vapor or by absorption 
through the skin; its symptoms are skin irritation, eczema, anemia, 
and weak pulse; the blood and urine are brownish. The maximum 
allowable working concentration is 5 ppm. 

Antimony (Sb). See Chapter 3. 

Arsenic (As). For arsenic salts see Chapter 3. Arsenic dusts are also 
a very serious source of poisoning, since so many minerals and ores 
contain arsenic compounds, sometimes only in traces. 

Arsine (AsH 3 ) is 3n especially dangerous compound, for it may form 
wherever hydrogen is produced in the presence of arsenic compounds. 
Arsine gives severe headache, difficulty in breathing, dizziness, cramps, 
fainting, nausea, and vomiting, the mucous membranes may be bluish 
and the urine dark. Later anemia and jaundice appear. Exposure of 
60 minutes to 5 to 15 ppm (0 02-0 05 mg. / liter, 0 02 to 0.05 avoir- 
dupois oz. / 1000 cu. ft.) may produce serious illness; working con- 
ditions at concentrations many times smaller than 3 ppm. will produce 
symptoms, because the poison accumulates m the body. The maxi- 
mum allowable working concentration is 0.05 ppm. 

Benzene (C c H„), benzol, or cycloliexatriene is a clear, colorless, oily, 
and very inflammable liquid obtained from the distillation of coal 
tar, and widely used as a solvent and raw material in many organic 
chemical industries. (The name benzene is often confused with that of 
the petroleum product benzine, which is described below.) Serious 
illness due to benzene is caused by an hour exposure of 5000 ppm. 
(16 mg. /liter; 16 oz. / 1000 cu. It.). Benzene is a dangerous solvent, 
the maximum allowable concentration is 25 ppm. 

Symptoms. Chronic poisoning is indicated by headaches, dizziness, 
fatigue, ringing ears, heartburn, diarrhea, weak pulse, and a burning 
sensation in eyes, nose, and mouth. Chronic poisoning is likely to 
occur if the particular industry carries out evaporation of benzene 
with improper ventilation, as is likely during die winter months; 
)oung girls and pregnant women are especially susceptible. 

Acute poisoning is more likely to occur from leaky valves or joints 
in those industries where benzene is kept in closed pipes. In addition 
to the sjmptoms accompanying chronic poisoning, there is fear of 
death, impaired vision, c)ano$is, convulsions, and collapse; death may 
occur hours to days following exposure. 
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Treatment. A stimulant such as hot coffee or tea may be given. 
Keep the patient warm and quiet 

Itcnzine (approximately C*H, g to CjoH^) is obtained during the 
fractional distillation of petroleum; it is the fraction that comes off 
between 110° and 150° C. Benzine causes headache, dizziness, and 
irritation of die skin and mucous membranes. Sixty minutes' exposure 
to 7500 ppm. (about 40 mg. /liter; about 40 oz./100 0 cu.fr.) may 
cause death; and working conditions should contain under 2000 ppm. 
Do not confuse benzine with benzene, discussed above. 

Beryllium is a light metal, even lighter than aluminum, that is used 
in alloys, x-ray apparatus and for nuclear energy purposes. Yean ago 
it was thought that beryllium and its compounds were relatively non- 
toxic. It is now known that the inhalation of beryllium compounds 
causes a pulmonary disease. In a sense, illness attributable to beryl- 
lium may rightfully be called a disease of the atomic age. 

Symptoms. Difficulty in breathing, chest pain, cyanosis, coughing, 
pneumonia. 

Treatment. Complete rest in bed. For cyanosis, administer oxygen 
(40-60%). The use of aurintricarboxylic add h3S been suggested as an 
antidote. Beryllium forms complexes widi this substance which are 
nontoxic. 

Bromine (Ilr*) is a heavy, dark, reddish-brown, fuming, obnoxious 
(“bromos" means stencil in Greek) liquid used for brominatmg or- 
ganic chemicals, for making silver bromide in photography, and for 
producing ethylene dibromide in enormous tonnages, tins latter is 
added to leaded gasoline to react with and prevent free lead from 
pitting the cylinders of the motor car. Bromine resembles chlorine 
in its action on the lungs Sixty-minute exposure to 40 ppin. (0.022 
mg. /liter; 0.022 oz. / 1000 cu. ft) may cause death; I ppm. can be 
‘.olerated for several hours; and 3.5 ppm can be detected by its odor. 

Butane (C4H10) is a gaseous hydrocarbon used as a low-temperature 
solvent, in making synthetic rubber, and in “bottled gas" along with 
other hydrocarbon gases for household cooking. It resembles methane 
in hazard properties. 

Butyl Acetate, normal (CH s COO— C 4 Hs) is a colorless liquid used 
in making safety-glass, plastics, artificial leather, lacquers, photo- 
graphic film, etc. Concentrations well below the explosive and poi- 
sonous limits smell badly enough and Irritate die mucous membranes 
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sufficiently to give ample warning. Guinea pigs were slightly injured 
from exposure to 7000 ppm. (37 mg. / liter; 37 oz. / 1000 cu. ft.), but 
could tolerate 3300 ppm. for several hours. The maximum allowable 
working limit is 200 ppm. 

Butyl Formate is described under Amyl Formate. 

Cadmium (Cd) is used in welding, plating, low-melting alloys, 
dental amalgams, etc.; and in cadmium pigments and compounds. It 
resembles arsenic or mercury in poisonous action. One milligram in 
10 cubic meters of air is the permissible limit for factory air. Cad- 
mium fumes and dust cause fatal pneumonia. See Chapters 3 and 4. 

Carbolic Add. See Phenol in Chapter 3. 

Carbon Dioxide. See Chapter 3. 

Carbon Disulfide (CS Z ) or carbon bisulfide, used in many industries 
as a solvent, for manufacturing viscose rayon, in rubber, insecticides, 
soil disinfectants, etc., is a colorless or yellowish, vile-smelling, very 
inflammable liquid. As in most cases of industrial poisoning, chronic 
poisoning from the vapors is the chief danger. Exposure to about 
1000 ppm (3 mg. / liter; 3 avoirdupois oz. / 1000 cu. ft.) may severely 
poison; workroom concentration should preferably be under 3 ppm. 
The maximum allowable concentration for an 8-hour working day is 
20 ppm. 

Symptoms. Mild chronic poisoning causes giddiness and symptoms 
not unlike those caused by chloroform; acute poisoning acts on the 
nervous sjstem causing temporary or permanent mental disturbances, 
affected vision, paralysis, also nausea and vomiting, pallor, and weak 
pulse. 

Treatment. Summon a physician at once. Remove to fresh air; give 
a stimulant such as hot coffee or tea, keep the patient warm and quiet. 

Carbon Monoxide (CO). See also Chapter 3. The great majority 
of asphyxia cases result from the inhalation of carbon monoxide gas. 
This deadly, odorless gas is known by several aliases, rightfully de- 
served, among them being, “perfect killer,” "death gas,” "invisible 
death,” “creeping f-iffer," and “Deaths agent.” 

Carbon monoxide is very common, and can be found wherever 
there are appliances that bum coal, coke, gas, oil, or wood. It is found 
as a result of half-burning or incomplete combustion of carbonaceous 
materials, as in automobile and engine exhausts, in the celluloid in- 
dustry, in mines after blasting, where metals are poured, where coal 
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tar is distilled, where gas-heated irons are used; in the home, -where 
wood. coal, gas, or oil is not completely burned; in industries where 
there are leakages in blast furnaces; and in other places too numerous 
to mention. 

The hemoglobin of the blood has about three hundred limes aj 
great an affinity or attraction for carbon monoxide as it has for oxygen. 
Since the air we breathe contains about 21% of oxygen, the presence 
in the air of only one three-hundredth of that amount of carbon 
monoxide, or about 0.07% is sufficient, when breathed over an ex- 
tended period, to saturate 50% of the blood hemoglobin and remove 
it from circulation in so far as its oxygen-carrying ability is concerned. 
The absorption of carbon monoxide by the blood increases with 
physical exertion, due to the increased rate and depth of respiration. 
Carbon monoxide is about 8 times more toxic in the presence of 
carbon dioxide and water vapor. Carbon dioxide affects the respira- 
tory center, causing an increase in the rate of breathing. Hence, as 
mentioned, the greater the increase in the rate of breathing the more 
carboxyhemoglobin is formed and the less hemoglobin is available to 
transport oxygen as oxyhemoglobin. 

Persons having physical defects such as asthma, obesity, bronchitis, 
or chronic heart or vascular diseases are more susceptible to the effects 
of carbon monoxide. Sex is apparently not a factor in susceptibility. 
Where there are two persons, one larger than the other, or where 
there is an adult and a child, the smaller person absorbs the gas more 
rapidly and tends to develop the symptoms more quickly. 

The blood of a person at rest may become nearly one third satu- 
rated with carbon monoxide without causing appreciable symptoms; 
whereas if he uses any considerable muscular effort, the hemoglobin 
remaining free from carbon monoxide is not sufficient to transport 
the oxygen needed, and he may collapse. When his blood is more 
than half-saturated, a person may collapse, even though at rest. If 
the victim remains in ibis condition for any time, the brain and other 
organs are injured by the continued lack of oxygen, and unconscious- 
ness results. 

Dangerous exposure for 60 minutes is 0.15% or 1500 ppm.; the 
maximum allowable concentration for an 8-hour working day is 0.01% 
or 100 ppm. 

Symptoms. Carbon monoxide poisoning occurs in two stages. In 
the fin! stage there may be a tightness across the forehead; headache. 
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throbbing at the temples, dizziness, weakness, weariness, nausea and 
vomiting, loss of muscular control, increased pulse and respiration, 
collapse, and finally unconsciousness. When the concentration of 
carbon monoxide is high or when the victim is at rest, unconscious- 
ness may result without any of these warning symptoms. In the sec- 
ond stage, the blood pressure falls, muscular control is lost, reflexes 
are dulled, intermittent convulsions may occur, the person's breathing 
grows shallower, slower, and finally stops. 

The effects of various concentrations of carbon monoxide are shown 
by the following. 


Percent of 


CO m air 

Poisonous effects in one hour 

0 01 

None (maximum working concentration 


8 hour day] 

0.04 

Negligible 

0.10 

Unpleasant, not dangerous 

0.15 

Dangerous 

0 40 

Fatal 


Treatment. Carbon monoxide is eliminated through the lungs 
when fresh air is inhaled. Therefore the treatment is based on the 
elimination of the carbon monoxide from the blood. The process of 
elimination can be greatly increased by supplying oxygen to the lungs. 
This is accomplished by the inhalation of a mixture of 95% oxygen 
and 5% carbon dioxide. This process will remote carbon monoxide 
from the body many times faster than normal breathing If the victim 
ceases to breathe, artificial respiration should be started immediately. 
The circulation can be aided by keeping the victim warm with 
blankets and properly wrapped heat applications. Before applying 
the heat applications (hot water bottles, chemical heat pads, etc.) 
they should be tested against the cheek or back of the hand to be 
reasonably sure they will not burn the patient Complete rest is es- 
sential, 

/I gas as deadly as carbon monoxide should never be underestimated. 

Carbon Oxysuffide (COS) is a colorless, practically odorless gas. 
Rabbits were seriously injured from CO minutes’ exposure to 32 ppm. 

Carbon Tetrachloride (CC1 4 ) or tetrachlorometliane (see Chapter 3) 
is a heavy, noninflammable liquid used mainly as a solvent for fats 
and oils; in textile soaps, rubber cements; as a dry cleaner; and in fire 
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extinguishers. This last property of course makes it a useful solvent 
wherever there is any fire hazard. The principal danger is from in- 
haling vapors of carbon tetrachloride; although when it is used as a 
fire extinguisher there is also the hazard from its thermal decomposi- 
tion to form deadly phosgene gas; for this reason carbon tetrachloride 
extinguishers should not be used in confined spaces. Carbon tetra- 
chloride is one of the more toxic solvents. The maximum allowable 
concentration is 25 ppm. 

Symptoms. Nausea and vomiting, eye irritation, headache, pallor 
and weak pulse. More advanced stages experience abdominal pains 
and jaundice. 

Treatment. Summon a physician without delay. Remove to fresh 
air; give hot cofTee or tea as stimulant; keep the patient warm and 
quiet. Do not give alcohol. 

Chlorine (Cl 3 ). See also pages 67-8. Chlorine is a greenish-yellow 
gas at normal temperatures, and a liquid under pressure. Its use is so 
widespread that it is transported in tank can- 

The effects of leakage from only one commercial tank of chlorine 
can be shown by an incident that occurred in Brooklyn, New York, 
on June I, 1944. The results were felt principally in the subway sta- 
tion, into which the poisonous gas poured through a ventilator in the 
street. Passengers leaving the subway cars dropped in their tracks, 
some were knocked out, and others coughed and were deathly sick. 
Those receiving only slight poisoning were given first aid and taken 
home; others were hospitalized. In all, about one thousand were 
affected, and of this number about half received emergency treatment 
in some way or other. However, no deaths were recorded. 

One widespread use of chlorine is for water purification; and it is 
with this in mind that this section is included on precautions in its 
use and handling. When proper precautions are taken, chlorine can 
be handled with a reasonable amount of safety. Only because manu- 
facturers and users have insisted upon certain safety fundamentals 
have accidents been kept at a low level. 

To minimize danger if accidents do occur, the following sugges- 
tions are made: (1) Chlorine should be transported in trucks especially 
constructed lor its transportation, and outfitted with a hose that can 
be connected to a hydrant. (2) Authorities are to be notified before 
a truck passes through a municipality; and the truck is to be properly 
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marked as to its contents, with a sign on each side. (3) When the 
chlorine is used locally, names and telephone numbers of at least two 
physicians should be listed and posted where they are convenient for 
immediate use in the event of an accident. (4) A gas mask, of the 
best type available, should be provided for those whose duty requires 
them to expose themselves to chlorine in the event of an accident. 
This mask, must be fitted properly to the individual for whom it is 
intended, and should be inspected often and kept in proper working 
condition. A mask not properly fitted or in need of repair is worse 
than no mask at all. Extra masks should be available in the event 
that they are needed. Those persons whose duty it is to use these 
masks must be drilled in their use. (5) At the time of an accident, note 
the direction of the wind and go upwind, so as to avoid a heavy con- 
centration of the gas. Instruct persons leaving the gassed area to hold 
wet clothes to their mouths; these greatly decrease the chlorine in- 
haled. (G) A safety line is to be attached to the man making repairs 
to chlorine apparatus; this line should run to a fellow worker outside 
the room or building, so that it can be easily followed if assistance is 
required. 

It is fortunate that chlorine has an irritating odor and will give 
ample warning of its presence if there is a sudden leak, as from a tank. 

Sixty minutes of 35 ppm. (0.1 mg. / liter; 0.1 avoirdupois oz. / 1000 
cu. ft.) produces serious injury, but the odor is detectable even at 3.5 
ppm. However, it is unsafe to work for many hours in an atmosphere 
that contains more than 0.1 ppm. The maximum allowable concentra- 
tion is I ppm. 

Symptoms and Treatment. See Chapter 3, page 68. 

Chlorobenzene (C B H S C1), benzene chloride, phenyl chloride, or 
monochlorobenrene is an inflammable, colorless solvent for resins, 
acetate rayon, lacquers, etc.; it is also a dry cleaner. It is about as 
toxic as benzene. The maximum allowable working concentration is 
75 ppm. 

Chlorodiphenyls, a series of waxy solids containing from one to ten 
chlorine atoms in the molecule, are used for insulating electric wires, 
condensers, etc. against heat and moisture. A small percentage of 
persons die every year of yellow atrophy of the liver attributed to it. 
Working conditions having more than 0.001 mg. / liter (0.001 avoirdu- 
pois oz. / 1000 cu. ft.) may produce dermatitis and cause a fatty de- 
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generation of the liver which may continue on to yellow atrophy of 
the liver. The threshold working limit is 1 milligram per cubic meter. 

Chloroform. Sec page 69. 

Chloronaphthalcnes arc similar to chlorodiphcnyls in use and ac- 
tion, but only about half as toxic 

Chloropicrin (CCljNO,), nitrochloroform, or trichloronitromethane, 
is a colorless liquid with a sharp sweetish odor resembling licorice; it 
causes tears to How freely. Chloropicrin is used commercially to ex- 
terminate rats and vermin, to disinfect cereals and grain, and to 
sterilize soil; large quantities were used as a soil fumigant by Hawaiian 
pineapple growers. Used as a war gas, the British name "vomiting 
gas" and the nickname “puke stuff,” for the American chemical war- 
fare symbol (PS), indicate its physiological action. 

Symptoms. Dangerous symptoms may be delayed for several hours 
after exposure. Other symptoms are nausea and vomiting, diarrhea, 
cramps, pallor. Chloropicrin is a dangerous ladirynmor and lung 
injurant. A concentration of 60 ppm. (0.4 rag./Jiter; 0.4 avoirdupois 
oz. / 1000 cu. ft.) will kill within an hour. 

Chloroprcne (CH a «= CC1-CH = CH,) or 2-chIoro-l,5-butadicne is 
a colorless liquid from which a type of synthetic rubber (such as neo- 
prene, buna N) is made. Chloroprcne lowers the blood pressure, in- 
duces detectable changes in the urine, and causes indigestion, and 
congestion in the throat. Illness may result from 200 ppm. (0.73 mg. 
/liter; 0.73 avoirdupois oz./ 1000 cu. ft.). 

Chromium (Cr) is found as chromic acid spray in chromium plating 
baths. ’’Chrome holes” (ulcers) are formed. Probable safe working 
concentration of chromic acid is 0.0001 mg. /liter (0.0001 avoirdu- 
pois oz. / 1000 cu. ft.). 

Copper (Cu). Poisoning from copper salts is common; see Chapter 
3. Poisoning from fumes of the metal is rare since the boiling point is 
so high (231 0“ C). 

Cresols. See pages 72-4. 

Cyanogen (QjNj) is found in coal gas, and with hydrogen cyanide, 
resembling the latter in poisonous qualities. See pages 39-41. 

Cyclohexane [CH a (CH J ) 1 CH s 3. benzene hexahydride, hexahydro- 
benzene, or hexamethylene is a colorless solvent for rubber, paints, and 
resins, and also a degreasing agent. Reactions are similar to but less 
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severe than benzene poisoning. Lethal concentrations are about 
18,000 ppm. (GO mg. / liter; 60 avoirdupois oz. / 1000 cu. ft.). 

Cyclohexanol [CH 2 (CH 2 ) 4 CHOH], hexalin, hexahydrophenol, or 
hydrophenol, colorless liquid or hygroscopic needlelike crystals with 
an odor like camphor, is used for stabilizing emulsions in detergents, 
shoe cream, rubber, etc.; in insecticides, textile finishing; and as a 
rubber and nitrocellulose solvent. Although it paralyzes the nerves, 
its low volatility renders it less dangerous than benzene. 

Cyclohexanone [CH 2 (CH 2 ) 4 CO], ketohexamethylene, or pimelin 
ketone, a colorless liquid with a peppermint odor, is a solvent for 
cellulose plastics, dyes, fats, etc. 

Decalin (C 10 Hi 8 ), dekahydronaphthalene, dekalin, or naphthane 
is a commercial solvent for resins; in varnishes and lacquers; as a fuel; 
and in dry cleaning. Some investigators have claimed it is nontoxic, 
while others report dermatitis and systemic poisoning from it. 

Diamyl Phthalate and Dibutyl Phthalate are described under Amyl 
Phthalate. 

Dichlorobenzene, ortho- (C 6 H 4 C1 2 ), a colorless, inflammable solvent 
for waxes in lacquers and varnishes, is also used in manufacturing 
dyes, in fumigating, in destroying termites, in desulfurizing lllummat- 
ing gas, and in preserving plants. It is about as toxic as carbon tetra- 
chloride. A limit of 50 ppm. has been set as the allowable working 
concentration. 

Dichlorobenzene, para- (C 0 H 4 C1 2 ) is a white crystalline solid, widely 
sold as a moth repellent. It is also used in dog-itch ointment; to kill 
lice, vermin, peach-tree borers, roaches, etc. It resembles ortho-di- 
chlorobenzene m physiological action; but the para compound, being 
a solid, does not vaporize sufficiently to be dangerously poisonous. 

Dichlorodifluoromctliane (CC1 2 F 2 ) is a colorless, noninflammable, 
nonexplosive, nontoxic gas. Trade names: Freon, F-12, Kinetic No. 12. 
Dichlorotetrafluoroethane (CC1 2 F 4 ) is a nontoxic liquid; trade name 
The poisonous member of this group is Trichlorofluorome- 
thane (CCIjF), a colorless gas; trade name F-l 14. Two hours’ exposure 
to 100,000 ppm. (10%) caused guinea pigs to lose coordination. 

Didiloroethy 1 Ether, symmetrical [(ClC,H 4 ) 2 Oj or 0, g'-dichloroethyl 
ether is a colorless solvent used to remove naphthenic components 
from lubricating oils; also as a solvent for fats, resins, etc.; as a high- 
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temperature dry cleaner; for scouring textiles; and as a soil fumigant 
and insecticide. Because it stimulates excessive lachrymation, acute 
poisoning is unlikely; however, if it is breathed in very low concentra- 
tions for long periods, serious irritation of the respiratory system re- 
sults. An hour's exposure to 500 ppm. (2.2 mg. /liter; 2 2. avoirdupois 
oz. / 1000 cu. ft.) seriously injures; S3 ppm. gives slight symptoms after 
8 hours. The maximum allowable working limit is 15 ppm. 

Didhloromethyl Ether, symmetrical [(CICH 2 ) 2 0] is a colorless, suf- 
focating liquid used as a solvent. It is also a war gas, producing dizzi- 
ness and staggering; 3 ppm. (0.014 mg. /liter; 0.014 avoirdupois oz. 
/ 1000 cu. fL) irritates distinctly; 100 ppm. will kill in a few minutes. 

Diethylene Glycol ((HOCjH^O] or (5, (J'-dihydroxydiethyl ether is 
colorless solvent for vat dyes, a plasticizer, and intermediate for manu- 
facturing resins and esters; it is also used as an antifreeze solution in 
refrigerator systems and as a finishing agent for textiles. Because it 
is sweet and hygroscopic it is also used for moistening tobacco. Over 
seventy persons were killed in 1937 from taking "Elixir Sulfanilamide" 
in which diediylene glycol waj the solvent. It caused stoppage of 
urine, intense cramps, nausea and vomiting, stupor, and death. Seven 
cc. given orally will kill a rat weighing a pound. 

Diethylcne Glycol Monoethyl Ether (HO-C S H 4 -0-C 2 H 1 -OC,H 5 ) 
is a slightly hygroscopic, colorless solvent for plastics, dyes, and oil; 
also for plasticizers as in safety-glass plastic It is less toxic than ethyl- 
ene glycol. 

Dimeihylhydrazine [(CHj^NjHj], DMH, is a relatively new indus- 
trial chemical. It has a distinctly disagreeable odor so that it gives 
some warning of its presence. Because it is new, not all of its toxic 
properties are known; but it is caustic to the skin and has caused 
corneal damage to the eye. It is readily absorbed through the skin. 

Symptoms. Irritation of the skin and mucous membranes. Marked 
irritation of the eyes. If inhaled, irritation of the throat and respira- 
tory tract. 

Treatment. If dimeihylhydrazine is ingested, give an emetic of the 
soapy solution type or use 5% salt solution. Wash the stomach thor- 
oughly. 

Eye Treatment. Use copious amounts of water to wash out the eye. 
The patient should be sent to an ophthalmologist immediately who 
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should be informed to treat the eye as if the toxic material were 
ammonia. 

External Treatment. Dimethylhydrazine must be washed away from 
the contaminated portion of the skin. Remove all contaminated cloth- 
ing and shower the body for 15 minutes. After washing the exposed 
skin, treat with a soothing ointment as if it were a burn. 

Dimethyl Sulfate [(CH 3 ) 2 S0 4 ] or methyl sulfate, a colorless, oily 
liquid with an onion odor, is an important methylating agent. Even 
the vapor is a dangerous lachrymator and vesicant, and a war poison 
gas; it is as toxic as phosgene. An hour's exposure to 20 ppm. (0.1 
mg. / liter; 0.1 avoirdupois oz. / 1000 cu. ft.) kills. Flushing the skin 
with hot water or alkalies destroys the substance. 

Diniurochlorobenzene (CIC 8 H s (N0 2 ) 2 ], 2,4-dinitrochlorobenzene, or 
4 -chloro-1, 3-dinitrobenzene, yellow crystals used in the dye industry 
and for detecting nicotinic acid and other pyridine derivatives, is a 
powerful skin irritant. The dust is definitely more poisonous than 
nitrochlorobenzene. 

Dinitrophcnol, alpha [H 0 C«Ha(N 02 ) 2 ] or 2,4-dinitrophenoI forms 
yellow rhombohedrons that are an explosive and dyestuff intermedi- 
ate; it is also a pH indicator, and is used in medicines for obesity; 
it has caused death, producing fever, sweating, rapid, weak pulse, and 
skin irritation. 


Dioxane (QH 4 — O— 6 ), 1,4-dioxane, or diethylenedioxide is 
a ring ether; it is a colorless, mildly pleasant solvent used in the 
lacquer and plastic industry and as a preservative, fumigant, deodor- 
ant, and wetting agent. Authorities disagree as to the exact toxic 
concentrations, but 5000 ppm. (18 mg. / liter; 18 avoirdupois oz. / 1000 
cu. ft.) for an hour produces lachrymation and a burning sensation 
in the nose and throat. Dioxane may also be absorbed through the 
skin. 

Ethane (CjH*) is a colorless, gaseous hydrocarbon used in fuels and 
as a refrigerant. See Methane. 

Ether. See Chapter 3. 

Ethyl Acetate (CH s COO— acetic ether, or vinegar naphtha, 
a colorless liquid possessing an odor of apples, is used in manufactur- 
ing other fruit flavorings and perfumes, and as a solvent and interme- 
diate in preparing plastics, explosives, lacquers, etc. Ethyl acetate is 



170 


POISONS 


not especially poisonous, although high concentrations or continued 
exposure may irritate the nose, throat, or skin, or even have a narcotic 
effect 

Ethylbenzene (CJI^-QHj) or phcnylcthane, a colorless, pungent, 
inflammable, irritating liquid, is used as an antiknock in airplane 
fuels, and for preparing certain sterols. Because of its irritating effect, 
a human being could not Temain in a dangerously high concentration; 
guinea pigs were killed by an hour’s exposure to 10,000 ppm. (40 mg. 
/liter; 40 avoirdupois oz-/1000 cu. ft.), which caused them first to 
become dizzy, unconsciouj, gasping, 3nd trembling. 

Ethyl Bromide (CjHjBr), bromoethane, monobromoethane, bromic 
ether, or hydrobromic ether, a colorless solvent, refrigerant, anesthetic, 
and ethylating agent, forms explosive and inflammable mixtures with 
air. Action is similar to that as methyl chloride. An hour's exposure 
to 10,000 ppm. (45 mg. /liter, 45 avoirdupois oz. / 1000 cu. ft.) caused 
severe damage to animals; about 2000 ppm. for several hours did not 
injure. 

Ethyl Chloride (CjH s Cl) or chloroethane, a highly inflammable gas 
used in refrigeration and as a local anesthetic. Although it resem- 
bles methyl chloride in physiological effects, ethyl chloride does not 
instate the lungs so much; for this reason a person may unwittingly 
become dangerously exposed to ethyl chloride. 

Ethylene (CjH*) an unsaturated hydrocarbon present in illumi- 
nating and petroleum gases artificially ripens fruits and bleaches vege- 
tables. Although it is anesthetic in sufficiently large quantities, the 
chief hazard is that of fire and explosion. 

Ethylene Dibromide f(CH,Br) 2 ], a c olorless, heavy liquid used in 
some fire extinguishers, exceeds ch i oro lorm Jq. narrfl Tlt- aCTIon* and 
re sembles it in_odor . It is an important ingredient of ethyl fluid and 
ethyl gasoline. 

Ethylene Dichloride [(CH*C1) 2 ], 1,2-dichloroethane, or Dutch liquid 
is a very stable solvent. It is finding increased use for dipped rubber 
goods, edible oils, and fats. Its chloroform-like odor and the irrita- 
tion it causes in the nose and eyes are protection against poisoning. 
Exposure to 4000 ppm. (12 mg. /liter; 12 avoirdupois oz. / 1000 cu. 
ft.) for an hour produces serious illness; the maximum allowable 
concentration for an 8-houT working day is 100 ppm. 

Symptoms. Nausea and vomiting; headache; irritation of the eyes, 
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nose, and throat; pallor; weak pulse, subnormal temperature; dizzi- 
ness; partial paralysis; and unconsciousness. 

Treatment . Summon a physician immediately. Remove the patient 
to fresh air; give a stimulant such as hot coffee or tea; keep the patient 
warm and quiet. 

Ethylene Glycol f(CH 2 OH) 2 ] or glycol is a syrupy solvent used as 
an antifreeze and explosive intermediate, textile dye and finish, gas 
meter lubricant, and in phthalate resins. Its hydroscopic nature 
adapts it as a moistener for tobacco. See Chapter 3. 

Ethylene Glycol Dinitrate ((CH 2 — 0N0 2 ) 2 ] is a yellow liquid that 
is an explosives intermediate. It explodes at about 115° C. In toxic 
effects it resembles nitroglycerin, but may appear more toxic because 
it is more volatile. 

Ethylene Glycol Monoethyl Ether (HOCH 2 — CHoOCoHj) Cellosolve, 
2-ethoxyethand, is a colorless plastics solvent and lacquer thinner. It 
is a solvent or moderate toxicity. See Ethylene Glycol in Chapter 3 
for symptoms of acute poisoning and treatment. The threshold limit 
is 200 ppm. Continued exposure to low concentrations may cause 
chronic poisoning. 

Ethylene Glycol Monomethyl Ether (HOCH 2 — CH s OCH 3 ) methyl 
Cellosolve, 2-methoxyethanoI is a faint-smelling solvent for cellulose 
acetate and nitrate plastics, lacquers, and dopes; it is used m dye baths, 
as a stabilizer for emulsions, and in "Jaysonizing” to prepare stiff 
shirt cuffs and collars. Working conditions in which there is more 
than 25 ppm. (0.07 mg. / liter; 0.07 avoirdupois oz. / 1000 cu. ft.) may 
poison the blood. It is more toxic than the ethyl homologue discussed 
above. 

Ethylene Oxide (£h 2 — CH 2 — (!)), a ring compound and colorless gas. 
is a liquid below 12° C. It is used as a fumigant for foodstuffs and tex- 
tiles. Allowable concentrations warn by irritating the eyes and nose, 
great exposures produce nose bleeds, intoxication, gasping, and death. 
Guinea pigs were seriously injured by 3000 ppm. (51 mg. /liter; 54 
avoirdupois oz. f 1000 cu. ft.) but tolerated 250 ppm. for several hours. 

Ethyl Ether. See Chapter 3. 

Ethyl Formate is described under Amyl Formate. 

Ethyl Silicate, ortho- [(C-HjJ^SiOJ or tetraethyl orthosilicate, a 
colorless, pungent, inflammable liquid, is a binding material and 
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hardening agent, in waterproof cements and ceramics. Concentration 
of 85 ppm. can be smelled; and 700 ppm. (6 mg. / liter; 6 avoirdupois 
oz. / 1000 cu. ft.) irritates the eyes and nose; this concentration is 
dangerous for a 30 minute exposure. 

Formaldehyde. See Chapter 3. 

Gasoline. Sec Chapter 3. 

Hydrogen Sclenide (HjSe) corresponds in properties and toxicity to 
Hydrogen Sulfide (sec Chapter 3). Animals exposed to G ppm. (0.02 
mg. /liter; 0.02 avoirdupois oz. / 1000 cu. ft.) for 1 hour died within 
25 days. 

Hydrogen Sulfide. See Chapter 3. 

Hydroquinone [C a H|(OH) a ], p-hydroxybemene, hydroquinol, or 
quino! forms colorless crystals used in an old type photographic devel- 
oper. The dust irritates the skin of workers, and discolors the eyes. See 
Resorcinol, Pyrocatechol. 

Iron (Fe) is not harmful. But iron carbonyl is poisonous, like nickel 
carbonyl. 

Isopropyl Ether [((CHj)aCH),OJ or diisopropyl ether, a colorless 
solvent with an ethereal, camphorlike odor, is used to improve motor 
fuel performance. An hour's exposure to 30,000 ppm. (125 mg. /liter; 
125 avoirdupois oz. / 1000 cu. ft.) produces intense intoxication or 
death; less than 10,000 ppm. is assumed to be a safe working concen- 
tration for short periods. 

Lead (Pb) salts (see Chapter 3) and lead dust are extremely poi- 
sonous. Lead compounds may be many times more soluble in the 
blood than in water: thus lead monoxide is 68 times more soluble; 
lead carbonate 20 times more soluble; and lead which is practically 
insoluble in water dissolves to the extent of 578.0 mg. per liter of 
serum. Lead sulfate is about equally insoluble (44 mg. /liter) in 
both solvents. 

Inhalation of about 2 mg. of lead dust a day will produce lead poi- 
soning in a few years. In other words, minute quantities taken at 
frequent intervals fail to be excreted rapidly enough from the system, 
and in time accumulate to a point where the body tolerance is ex- 
ceeded. Approximately 0.015 ppm. (0.00015 mg. /liter; 0.00015 avoir- 
dupois oz. / 1000 cu. ft.) is generally accepted as the maximum safe 
concentration in a workroom. According to Jacobs this may be com- 
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pared with a usual concentration of 0.00001 mg. per liter normally 
in the atmosphere of industrial establishments, 0.000013 mg. in auto 
repair shops, and 0.000009 mg. at congested street intersections. 

Symptoms. Nausea and vomiting, cramps, diarrhea followed by 
obstinate constipation, metallic taste in the mouth, weakness, pallor, 
blue lead line on the gums at their junction with the teeth, weak 
pulse, headaches. 

Treatment. Give a stimulant such as hot coffee or tea. Keep the 
body warm and quiet. 

Magnesium (Mg) is a silvery white substance, about two-thirds the 
weight of aluminum. At high temperatures it reacts violently with 
water, liberating hydrogen; and with carbon dioxide, liberating car- 
bon. Water will therefore not extinguish such a fire, and carbon 
dioxide extinguishers are useful only if they can chill the burning 
magnesium below its ignition temperature. Magnesium fires are either 
slow burning or of the flash type, depending upon the fineness of 
division of the burning particles (e.g. flashlight powder). The heat 
from a flash fire is tremendous and severely bums and injures the 
skin. The dust itself is not a poison hazard. 

Symptoms. Burning magnesium gives second and third degree 
burns. 

Treatment. Relief from shock and pain are probably the most im- 
portant emergency step. Most doctors prefer to have the bum left 
alone, so that they can apply the particular bum application which 
their experience has proved most satisfactory. If a burn application 
is to be used, it is suggested that one of the water-soluble type be 
employed. 

Manganese (Mn) is a hard, brittle, lustrous metal. The salts are 
usually pink. Manganese is of greatest importance for making ex- 
tremely hard steels as for safes, heavy-duty rails and machinery, rock- 
crusher jaws, etc. Manganese compounds are used in glass, as 
manganese resinates in paint driers, as black manganese dioxide in 
electric dry cells, etc. Poisoning results from inhalation of fumes and 
dusts, but is found only in special industries. 

Symptoms. Nausea and vomiting, diarrhea, headache, stiffness of 
the muscles, twitching, pallor, weak pulse, defective speech, affected 
gait and drowsiness. 

Mercury (Hg). See under Mercury in Chapter 3 for mercury salts. 
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colorless, liquid lachrymator, is admixed with hydrocyanic acid fumi- 
gants as a warning agent. 

Methy Icy clohexanol [CH,(C,H I0 )OH}, hexahydrocresol, or hexa- 
hydromethyl phenol is a mild nose and throat irritant, similar to cydo- 
hexanol in properties and uses. 

Methylene Chloride (CH 2 C1 2 ), dichloromethane, or methylene bi- 
chloride, a colorless, noninflammable solvent for fats, rubber, and 
cellulose acetate, is also used in deaning fluids and paint removers, 
and occasionally as a local anesthetic It is somewhat less toxic than 
methyl chloride. Do not confuse it with methylene bichloride East- 
man, which is a mixture of methyl and ethyl chlorides. 

Methyl Ethyl Ketone (CHjCO— QH 5 ) or butanone, a colorless 
solvent with a more pleasing odor than acetone, is used in lacquers 
and paint removers and in the manufacture of colorless resins and 
smokeless powders- Concentrations sufficiently high to irritate the eyes 
and nose are neither inflammable nor particularly toxic. Guinea pigs 
suffered from one hour's exposure to 50,000 ppm. (160 mg, / liter; 160 
avoirdupois oz. / 1000 cu. ft-) but tolerated 3000 ppm. for several 
hours. 

Methyl Formate (HCOOCH,), a colorless, inflammable, liquid with 
a pleasant odor, is used as a foodstuffs and tobacco larvicide and as a 
refrigerating liquid. Its odor and mild irritating action warn before 
any serious poisoning may occur, but the danger of explosion exists 
unless it is mixed with carbon dioxide. Guinea pigs were injured in 
CO minutes by 15,000 ppm. (33 mg. / liter; 33 avoirdupois oz. / 1000 
cu. ft.) but tolerated 2000 ppm. for several hours. 

Methyl Propyl Ketone (CH s CO— C jH t ), ethyl acetone, or 2-penta- 
none resembles methyl butyl ketone in properties and use, but is 
slightly less toxic. 

Naphtha (approximately C<H 10 to C a H 16 ) is obtained by the distilla- 
tion of petroleum. See Petroleum for the boiling points of various 
fractions. It is highly inflammable, but is used as a solvent, for de- 
greasing and in certain paints and insecticides, and in photography. 

It should be distinguished from solvent naphtha, a coal-tar product 
described in the next paragraph. Petroleum naphtha causes head- 
ache, dizziness, irritation of the membranes, and dermatitis. One hour's 
exposure to 7000 ppm. (25 mg. / liter; 25 avoirdupois oz. / 1000 cu. ft.) 
is dangerous; the safe working concentration is 500 ppm. 
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Naphtha (Solvent) is a liquid mixture of organic ring compounds 
of coal-tar origin, in contrast to the naphtha described in the preced- 
ing paragraph. Solvent naphtha is a diluent and solvent for lacquers, 
oils, gums, etc. It contains benzene, xylene, toluene, ethylbenzene, etc., 
and combines their poisonous properties. The maximum allowable 
concentration for an 8-hour work day is 200 ppm. 

Naphthalene (C 10 H g ). See Chapter 3. 

Nickel (Ni) is used in plating. Nickel dust is not especially dan- 
gerous. Nickel salts are somewhat less dangerous than the correspond- 
ing copper salts. Nickel Carbonyl [Ni(CO) 4 ] or nickel tetracarbonyl 
is a yellow liquid that explodes at around 60° C. It is used in the 
Mond process for purifying nickel. It is very poisonous indeed. 60 
minutes' exposure to 180 ppm. (2 mg. /liter; 2 avoirdupois oz. / 1000 
cu. ft.) killed rabbits. The threshold limit is 0.001 ppm. 

Nitrobenzene (C e H 5 N0 2 ), mtrobenzol, essence or oil of mirbane, a 
yellowish, oily liquid with an odor of oil of bitter almonds (like 
benzaldehyde), is used to manufacture aniline and in explosives, djes, 
and shoe polishes. Absorption through the skin from spilled liquid is 
harmful; the vapor is even more toxic. Nitrobenzene produces pro- 
nounced cyanosis, nausea and vomiting, intoxication, respiratory fail- 
ure, and coma; it also poisons the nerves, causing tremors, etc. An 
hour’s exposure to 200 ppm. (1.0 mg / liter; 1 avoirdupois oz. / 1000 
cu. ft.) may be tolerated without serious injury; working concentrations 
should definitely be under 1 ppm. Metadinitrobenzene [C e H 4 (N0 2 ) 2 ], 
similar to nitrobenzene in toxicity, forms colorless or yellowish rhom- 
bohedrons used as an explosives intermediate. 

Nitrochlorobcnzcne, ortho-para mixture (ClC 0 H 4 NO 2 ) when impure 
is a liquid; it is used in the manufacture of explosives. Its poisonous 
effect can be cumulative; it is a blood poison slightly more dangerous 
than nitrobenzene. Trade name: Tropfoel. 

Nitrogen Oxides (NO; N0 2 ; N 2 O s ; N 2 0 4 ; and N 2 O s ), so-called 
nitrous fumes, are a great hazard in a number of chemical industries: 
the lead chamber process, the manufacture of explosives, photographic 
film, celluloid, other p>roxylin products, and fertilizers. Nitrogen 
oxides arc dangerous because a lethal dose gives no warning: follow- 
ing unrealized exposure, the worker may succumb the next day. Prob- 
ably one of the most dangerous conditions arising from its inhalation 
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is pulmonary edema (developing several hours after exposure), similar 
to that suffered from chlorine or phosgene poisoning. Many of the 
deaths from the fire that occurred in the Coconut Grove Club in 
Boston in 1912 were due to nitrogen oxides that formed. Sixty min- 
utes at a nitric oxide concentration of 100 ppm. (0.12 mg. /liter) can 
cause illness; 10 ppm. can be safely tolerated for several hours; the 
maximum allowable concentration of nitrogen oxides (expressed as 
nitrogen dioxide) is 5 ppm. 

Symptoms. Choking, coughing, nausea and vomiting, bloody ex- 
pectoration, weak pulse, pallor, cyanosis, and collapse. 

Treatment. Summon a physician immediately. Keep the patient 
warm and quiet (complete rest is very important). It may be neces- 
sary while awaiting the physician’s arrival to administer oxygen to 
relieve the cyanosis. 

Nitroglycerin [C,H s Oj(NO s ),] or glyceryl trinitrate is a yellow 
liquid that explodes on being jarred, or at 2G0° C. When tasted or 
applied to the skin, it is likely to produce a violent headache. Poison- 
ing is evidenced by a thumping heart, flushed face, intense headache; 
and at times nausea and vomiting, and unconsciousness. 

Spirit of glyceryl trinitrate, or Spirit of Glonoin, or solution of gly- 
ceryl trinitrate; is an approximately 1% solution of nitroglycerin in 
alcohol, used medicinally as a vasodilator. If tasted or applied to 
the skin, the solution produces a violent headache. DANGER: If 
spirit of glyceryl trinitrate is spilled, immediately add a solution of 
sodium hydroxide to destroy it chemically; otherwise the alcohol will 
evaporate, leaving an explosive residue. 

Nitrous Oxide (N 2 0) or laughing gas. See Ether, page 80. 

Oxygen (O a ) is not a poisonous gas; but it is an explosion hazard, 
particularly with traces of oil, such as might accidentally be applied 
to the reducing valves in inhalators and resuscitators. 

Ozone (O a ) is a colorless gas with a characteristic, bracing odor. It 
is used industrially as a bleach, for purifying air and water, and for 
manufacturing potassium permanganate. It is a very dangerous gas 
and the maximum allowable concentration has been set at 0.1 ppm. 

Petroleum is a mixture of several hundred compounds of carbon 
and hydrogen (hydrocarbons). Distillation yields the following frac- 
tions: 
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Approximate 


Number Boihng Point 

Nome of C Atoms Range, ’C Uses 

Gases CH, toC,H„ — 162 to -fOJ Fuel, carbon black 

Petroleum ether . . C, to C, 20 to 60 Solvent 

Tetroleum benzine. C 4 to C, 40 to 90 Solvent 

Petroleum naphtha C» to Ca 65 to 120 Solvent 

Casoline C, to C„ 40 to 225 Motor fuel 

Benzine C, to Cu 110 to 150 Fuel, cleaner 

Kerosme Cu to Cm 175 to 300 Fuel, lighting 

Middle fraction about 40% 

gas oils crude oil 225 to 375 Cracked into gasoline 

Lubricating oils . . — 350 Lubrication 

Paraffin — Solid Candles, water proofing 

Tar residue — Solid Paving, roofing 

Coke — Solid Fuel 


Phenol (C e H 8 OH). See Chapter 3. 

p-Phenylenediamine [C«H 4 (NH 2 ) 2 ], paradiaminobenzene, or Ursol 
D forms red to white crystals, which darken in the air. It is a photo- 
graphic developer and fur dye. Numerous cases record its irritating 
effect on workers in rubber factories, on persons wearing furs dyed with 
phenylcnediamines, and on persons using hair dyes containing this 
substance as an ingredient. It also severely injures the eyes. 

Phosgene (COCl 2 ) is a colorless gas formed by thermal decomposi- 
tion of chlorinated hydrocarbons in dyeworks and other chemical 
plants. Dangerous quantities may be formed ir carbon tetrachloride 
is used to extinguish fires m small rooms. Note that phosgene con- 
tains no phosphorus. The victim may not evidence serious poisoning 
for several hours after being poisoned. 

Symptoms. Tightness in the chest region, coughing, headache, often 
bloody sputum, and bad taste if attempt is made to smoke a cigarette. 
The tiny sacs in the lungs fill with body fluid, probably mix with 
hydrochloric acid formed from the hydrolysis of phosgene in the lungs. 
A 60-minute exposure of 10 ppm. (0.014 mg. /liter; 0.044 avoirdupois 
oz. / cu. ft.} is dangerous; maximum working concentration is 1 ppm. 
A concentration of 5.6 ppm. can be smelled, and so gives warning. 

Treatment. Summon a physician at once. While waiting for the 
physician to arrive, keep the patient warm and quiet, absolutely quiet, 
as the slightest exertion may result in the victim's collapse. Do not 
administer artificial respiration, but oxjgen may be given in its place. 

Thosphine (PH S ), not to be confused with phosgene above, is a color- 
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less, nauseating gas found as an impurity in the manufacture of acety- 
lene from calcium carbide, P 4 S 3 for safety matches, phosphorus, and 
ferrosilicon. Phosphine causes headache, loss of appetite, thirst, and 
dizziness. Exposure for 60 minutes at 400 ppm. (0.56 mg. /liter; 0.56 
avoirdupois oz. /1000 cu. ft.) may kill; safe working conditions is 
0.03 ppm. or under. 

Phosphorus (P). See Chapter 3. 

Phosphorus Trichloride (PC1 S ) or phosphorous chloride, is a color- 
less, pungent liquid, which fumes in the air. It is used for chlorin- 
ating organic compounds, and in the manufacture of two other clorin- 
ated products: Phosphorus Pentachloride (PClj), phosphoric chloride, 
or phosphorus perchloride, deliquescent crystals, and Phosphorus Oxj- 
chloride (POCl 3 ), or phosphoryl chloride, a colorless, fuming, pungent 
liquid. All three compounds suffocate, inflame the lungs and passages, 
and cause lachrymation; the expectoration is bloody. Fifty ppm. (0.3 
mg. /liter; 0.3 avoirdupois oz. / 1000 cu. ft) of PCI* for an hour in- 
jures seriously; exposure to a concentration of 0.7 ppm. for several 
hours was found not dangerous. 

Picric Acid [HOC,H 3 (NOj),j. See page 96. 

Propane (CsH r ) is a gaseous hydrocarbon found in "bottled gas," 
and also used as a raw material for a number of organic chemicals, 
and in case hardening. See Methane. 

Pyridine (C^H S N) is a colorless to brownish solvent for anhydrous 
mineral salts, and is also used to manufacture organic compounds. 
Its repulsive odor suits for use as a denaturant for ethyl alcohol. The 
vapor causes coughing, irritation of the mucous membranes and eyes; 
and the liquid irritates the skin. Swallowed, pyridine produces head- 
ache, dizziness, drowsiness, and tremor. The maximum allowable con- 
centration is 10 ppm. 

Pyrocatechol [QH^OH)*], catechol, o-dihydroxybenzene, pyrocate- 
chin, or pyrocatechuic add forms white crystals, which turn brownish 
in the air. It is a photographic devdoper, hair dye, and analytical 
reagent, Supenensitive people suffer from skin irritation upon con- 
tact with it. See also Resordnol, and Hydroquinone. 

Radioactive Substances such as Radium, Uranium-235, Plutonium, 
Cobalt-60, and related elements and daughters have become relatively 
common industrial materials along with uranium and thorium com- 
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pounds. They will become even more widespread as their use for 
power production and in industry increases. Depending on the type 
of disintegration, these radionuclides give off alpha, beta, and gamma 
rays— that is, rays of helium particles, electrons, and powerful electro- 
magnetic waves, respectively. These emanations, particularly the 
gamma rays, can cause burns both internally and externally. Other 
symptoms caused internally are ulcers, severe anemia, and bone dis- 
orders. In 1958, much greater concern was exhibited with respect to 
the dangers from such sources, and the permissible limits of exposure 
were reduced to % of the limits previously permissible. All workers 
using such products should wear badges and other devices that can 
be analyzed so that the total amount of radiation to which they have 
been exposed can be evaluated. See Chapter 7. 

Resorcinol [C # H 4 (OH) 2 ], m-dihydroxybenzene, or resorcin forms 
colorless crystals, which turn brownish pink in the air. It is used xn tan- 
ning, photographic developers, and in the manufacture of dyestuffs, 
explosives, and other organic chemicals. Persons especially suscepti- 
ble to resorcinol suffer from skin irritation. See also Hydroquinone 
and Pyrocatechol. 

Selenium (Se) is used in glazes, pigments, alloys, rubber, photo-elec- 
tric cells, insecticides, to color glass ruby red; as a catalyst for organic 
reactions; etc. Selenium also occurs as an impurity in many sulfide 
ores, and is a hazard found in treating these ores— e.g., in electrorc- 
fining copper, the metallurgy of silver, and the lead chamber process 
for sulfuric acid. Garlicky breath is a very characteristic symptom of 
selenium poisoning; in fact this nonmetal was discovered by Berzelius 
when his housekeeper complained that he was eating too much horse- 
radish and garlic for lunch, whereas he had actually been working 
with selenium-bearing copper ores. See also Hydrogen Selenide, above. 

Selenium Oxychloride (SeOCl 2 ) is an extremely toxic, corrosive 
liquid which imparts a garlicky odor to breath and perspiration, and 
gives a coated tongue. Selenium oxychloride is extremely vesicant, 
producing third-degree burns on the skin; if spilled it should be rap- 
idly flushed with quantities of water. Only 0.01 cc. applied to the skin 
of a rabbit killed within a day. 

Sewer Gas can be found in sewers, sewage disposal plants, cesspools, 
and other locations where putrefying organic material is present. This 
gas is deadly in small concentrations, as it contains poisonous gases 
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having a high toxicity. Hydrogen sulfide, one of the most important 
and deadly gases present, has the odor of rotten eggs and a toxicity 
rating almost as great as cyanide. Where as little as 0.1% concentra- 
tion is present, immediate unconsciousness results, and unless the vic- 
tim is removed at once from the contaminated atmosphere and given 
artificial respiration, death will result. 

There is also a deficiency of oxygen in sewer gas, and inflammable 
gases are present that are capable of exploding. Whenever a leak of 
sewage occurs in a confined area or space, the hazard of explosion is 
possible; for this reason flame should be avoided. 

A deficiency of oxygen is present because of reactions with other 
gases and substances and because of displacement by other gases. When 
this condition arises the victim has a feeling of iightheadedness and 
weakness before collapse. Under these conditions a self-contained 
breathing apparatus is required; the canister-type respirator cannot be 
used when there is a lack of oxygen. One should never attempt to 
rescue a person trapped in a sewer, pit, tank, etc. unless a proper mask 
is available. Any such foolhardy attempt may only result in two 
dead people instead of one. 

Smokes and Cases from Fire are responsible for many deaths in 
industrial fires. Approximately 2000 persons are injured or killed each 
year in such fires; the majority of these deaths result from smoke and 
gases. Often the gases reach the victims before the flames and heat 

Gases given off by many burning substances are highly toxic and 
deadly. On May 15, 1929, there were 125 persons killed in the Cleve- 
land Hospital fire. Most of the victims died from inhaling the gases 
from burning nitrocellulose films: gases that were a mixture of carbon 
dioxide, pyroligneous acid, carbon monoxide, hydrocyanic acid, nitro- 
gen oxide fumes, etc, the latter particularly in this instance from the 
burning nitrate film. 

The poisoning resulting from smokes and gases from burning wood 
is primarily due to carbon monoxide. But other factors should also 
be considered— for instance, the fact that carbon dioxide always present 
in the fire gases stimulates respiration and thereby increases the inha- 
lation of other gases. 

Sulfur Monochloride (Chlorinated Sulfur) (SjCl 2 ), sulfur chloride, 
or sulfur subchloride is a reddish-yellow fuming solvent for oils and 
fats, also used in printers ink, varnishes, cements, as a rubber vulcan- 
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her, for hardening wood, and as an insecticide. Thionyl Chloride 
(SOCL>) or sulfurous oxychloride is a colorless suffocating, fuming 
liquid. Sulfuryl Chloride (S0 2 C1 2 ) is a colorless, very pungent liquid 
used for preparing chlorosulfonates; mixed with war gases it forms 
heavy smoke on contact with the moisture of the air. All three of the 
above chlorinated sulfur compounds irritate the membranes of the 
nose, mouth, and particularly the eyes (lachrymatory); their poisonous 
properties are possibly due to their hydrolysis to form sulfur dioxide 
and hydrochloric acid. 

Sulfur Dioxide (S0 2 ) is used in sulfuric acid manufacture, bleaching 
as in the fruit and paper industries, refrigeration, fumigation; etc 
Sulfur dioxide from smelting sulfide ores and from burning coal con- 
taining sulfur compounds pollutes the air in the form of sulfuric acid, 
to which S0 2 is converted by oxidation. Symptoms are irritation of 
the upper respiratory tract, which sometimes causes pneumonia. Be- 
cause of its sharp, biting odor it gives more warning than some other 
gases. Sixty minutes' exposure to 500 ppm. (1.3 mg. /liter) is dan- 
gerous; safe working concentrations for several hours are less than 
5 ppm. 

Sulfur Trioxide (SOj) is a colorless liquid that solidifies into needle- 
like crystals a little below room temperature. It fumes strongly in the 
air. Sulfur trioxide, formed in the contact process, is dissolved in 
dilute sulfuric acid to form concentrated acid, or in still greater con- 
centration to form fuming sulfuric acid (oleum). Ten ppm. of S0 2 
(0.033 mg. / liter) will kill animals in a few minutes. 

Tellurium (Te) is used in coloring glass and china; in toning silver 
prints, to toughen rubber, and to harden lead. It is a brittle, shiny 
nonraetal. Tellurium fumes affect a person like arsenic. It produces 
a garlidike odor on the breath; dry, itching skin; metallic taste; 
nausea, vomiting, and constipation. 

Tetrachloroethanc. See Acetylene Tetrachloride. 

Tetrachloroethylene (C1.C= CCU). carbon dichloride, or perchlore- 
thjlene is a colorless, noninflammable liquid with an ethereal odor; 
it is a commercial degreaser, solvent, and dry cleaner, similar in action 
to carbon tetrachloride. Tetrachloroethylene causes irritation of the 
eyes; nausea, vomiting, faintness, dizziness, headache, and visual dis- 
turbances. 

Tetralin (C 10 Hj.) or tetrahydronaphthalene is a colorless, pungent 
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solvent for fats, waxes, and oils; it is used for degreasing textiles, and 
in dry cleaning. Some slight skin irritation and systemic poisoning is 
claimed from its use. 

Thallium (Tl) is present as an impurity in flue dusts in the lead- 
chamber process; also thallium compounds are used in rat poisons and 
ant buttons, and in glass. They cause loss of hair, cramps, diarrhea, 
heart failure, pains in the limbs and severe eye affections. 

Tin (Sn) is relatively harmless: guinea pigs tolerated 3 ppm. for 
months without illness. Tin Tetrachloride (SnCI<). Q n the other hand, 
used for weighting silk and as a mordant in dyeing, may have toxic 
effect. Tin Salts (SnCl a «2HjO), tin crystals, or stannous chloride are 
used as a wool mordant, for weighting silk, and in calico printing. 

Toluene (C«H s CHj), toluol, methylbenzene, or phenyl methane is 
a colorless liquid with a characteristic benzenelike odor. It is obtained 
from coal tar, but lately in huge tonnages by the catalytic cyclidzation 
of petroleum. Toluene is used in manufacturing explosives (TNT) 
and other organic chemicals; as a sohent, as for extracting active prin- 
ciples from plants; and as a diluent for cellulose esters. Two hundred 
ppm. toluene is considered the maximum allowable concentration. 
Toluene causes headaches, vertigo, staggering gait, convulsions, and 
loss of consciousness. 

o-Toluidine, (CHjC^H^NHj), 2-aminotoluene, 2-methylaniline, or 
o-methylanilinc, a light yellow liquid darkening to reddish in the air, 
is an intermediate in manufacturing dyes, explosives, and other or- 
ganic chemicals; in printing textiles blue black. Vapors produce head- 
ache, weakness, difficult breathing, cyanosis, convulsions, and diarrhea. 

It is about as toxic as aniline, but is not absorbed so easily through 
the skin. Some slight injury has been reported from an exposure of 
several hours at 10 ppm. (0.04 mg. /liter; 0.04 avoirdupois oz. / 1000 
cu. ft.). 

Trichloroethylene (ClCH-CCIj). a colorless solvent with a chloro- 
formlike odor, is used as a degreasing agent and dry cleaner, also in 
rubber, paints, varnishes, and insecticides. It does not burn at ordinary 
temperatures but forms phosgene in contact with metals at high tem- 
peratures. It is said to be 13 times more active than chloroform as an 
analgesic. With moisture, trichloroethylene gradually decomposes, 
acquiring an acid reaction. Experiments on its toxicity to animals 
give varying results, in general revealing a toxicity about equal to 
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that of chloroform. A working concentration of under 200 ppm. is 
the recommended threshold limit. 

Symptoms. Breathed or absorbed through the skin, it causes nausea 
and vomiting; headache; sense of confusion; irritation of the eyes, 
nose, and throat; nervousness; pallor; weakness and weak pulse; un- 
consciousness and death. 

Treatment. Summon a physician at once. Remove the patient to 
fresh air, give a stimulant such as hot coffee or tea, and keep him 
warm and quiet. 

Tri-o-cresyl Phosphate [(CHjCeH^jPO^, or o-toluylphosphatc is 
an odorless, yellowish, oily liquid used as a plasticizer for pyroxylin, 
for varnishes, and in making celluloid. Because of its low volatility, 
tricresy! phosphate is not especially poisonous, but less than 1 gm. per 
pound of body weight will cause stomach disorder, then apparent tem- 
porary relief, and finally soreness of the muscles and paralysis of the 
amts and legs. When swallowed it causes “ginger jake” paralysis. 

Trinitrophenol [H0C 8 H 2 (N0 2 ) 3 ]. See Picric Acid, Chapter 3. 

Trinitrotoluene [CHaCaH^NO^j] or TNT is a crystalline explo- 
sive which stains the skin and hair of workers a deep yellow. Ab- 
sorbed through the skin or inhaled, it produces cyanosis, blue “lead 
line” on the gums, and often jaundice. 

Turpentine (C 10 H 18 ). See Chapter 3. 

Vanadium (V) is a metal used in stainless steels, along with chro- 
mium. Some vanadium compounds are used in the nonferrous, glass, 
ceramic, and color industries; and vanadium pentoxidc is a catalyst 
for the sulfuric acid contact process. No cumulative effect of vanadium 
dust was found, high concentrations produce irritation of the respira- 
tory tract, coughing, hemorrhage, anemia, nausea and vomiting, and 
later nervousness and dizziness. 

Vinyl Chloride (CH 2 — CHC1) or chloroethylene is a colorless gas 
with an ethereal odor, polymerized in manufacturing vinyl type plas- 
tics. It produces loss of locomotion, rapid and later slow breathing, 
and finally coma. Vinyl chloride is more of a fire hazard than a poi- 
son, for the dizziness that it causes is a warning signal. It is less toxic 
than carbon tetrachloride: 100,000 ppm. of vinyl chloride (256 mg. / 
liter; 256 avoirdupois oz. / 1000 cu. ft.) for an hour may cause death; 
500 ppm. is relatively safe for an eight-hour exposure. 
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Xylene dimethylbenzcne, or xylol is a colorless sol- 

vent obtained from coal tar. It is used in manufacturing dyes and 
organic chemicals; in microscope technique; and for sterilizing catgut. 
The lower volatility of xylene makes it less dangerous than benzene, 
but 100 ppm. of xylene (0.43 mg. /liter; 0.43 avoirdupois oz. / 1000 
cu. ft.) may produce illness; allowable concentration is 200 ppm. 

Zinc (Zn) dust or oxide powder is about as poisonous as other metal 
dusts but no more so. See Metallic Fumes. 
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POISONING FROM FOODS, PLANTS, SNAKES, 
AND SPIDERS 


FOOD POISONING 

Occasionally people are poisoned by the ingestion of food. Illness 
and possibly death may result front eating food containing (a) toxins 
like the exotoxin produced by Clostridium bolulmum (botulism) or 
the enterotoxin of staphylococci (the most common type of food poi- 
soning); ( b ) bacteria, principally Salmonella, but also Proteus, Esche- 
richia, and some Pseudomonas; (c) protozoa and parasites, such as 
Endamoeba histolytica (amebiasis). Trichomonas homtnts, Giardia 
lamblia, and Chilomastix mesnlh and Tnchinella spiralis (trichinosis); 
(d) poisonous plants such as mushrooms or wheat and rye infected 
with the fungus causing 'ergotism; (e) poisonous animals like some 
mussels; and (/) chemical poisons. 

Almost any type of food can become contaminated and thus cause 
food poisoning, but in particular, certain foods that are good media 
for bacterial growth and that are often not refrigerated are more com- 
monly associated with such outbreaks. Among these foods are cream 
puds, napoleons, custards, cream pies, mayonnaise, salad dressings and 
other food dressings, macaroni with sauces, bread pudding and stuff- 
ings for tu.tl.cy at'.d «ath« TWiUry, vuwajje. meat, acid tebued pcoduCU 
like hash, meat loaf, hamburger, etc, chopped egg, chopped chicken 
salad, tuna fish salad, and many other foods. It is to be noted that 
most of such products are chopped or comminuted or passed through 
mixers. These devices, unless thoroughly cleaned, transfer the bac- 
teria they harbor to the foodstuff, in which they grow when conditions 
are favorable. 
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Botulism poisoning may result from the ingestion of underprocessed, 
nonacid, canned foods such as meats, fish, and legume-type vegetables. 
Such underproccssing is much more likely to occur in home-canned 
products than in commercial products, for modern commercial can- 
ning procedures make the chance of growth of anaerobic bacteria like 
clostridia, which produce exotoxins, rare indeed. 

From the microbiological point of view one can distinguish between 
food infection, specifically, food poisoning resulting from the inges- 
tion of food contaminated with bacteria (principally Salmonella, but 
also other organisms that cause gastroenteritis) and more generally, 
the ingestion of food containing pathogenic bacteria, such as those 
of the enteric group (typhoid and paratyphoid), or those causing tuber- 
culosis from meat and milk, undulant fever from milk, septic sore 
throat from milk, lumpy jaw, and other diseases; and food intoxica- 
tion, which is food poisoning resulting from the ingestion of food 
contaminated with toxins, such as the entcroloxin of staphylococci and 
the exotoxin of Clostridium botuhnum. 

It must be stressed that most cases of food poisoning are of bacterial 
origin rather than of chemical origin. One of the distinctions between 
chemical types of food poisoning and food poisoning of bacterial 
origin is that mass poisonings with chemicals are rare (although not 
unknown) whereas mass poisonings attributable to bacteria are rela- 
tively common. Another difference in bacterial and chemical types of 
food poisoning is that in the latter the onset of illness is generally 
much more sudden. 

Metals, nonmetallic, and organic contaminants may be present nat- 
urally in foods in small amounts and even in poisonous amounts. In 
addition to the normal amount of metal present in a foodstuff, we 
may find deleterious quantities of metal or other injurious substances 
because of 

(1) Their presence as natural components 

(2) The use of insecticides, rodenticides, fungicides, germicides, anti- 
septics, and other pesticides 

(3) Solution of metal or compound from the utensils or container 
in which a food is prepared or processed, or stored 

(4) Contact during a manufacturing process, or during fumigation, 
insect extermination, or cleaning 

(5) Deliberate use for a fraudulent purpose 
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(6) Deliberate use as a component in a processing step 

(7) Accident 

(8) Criminal intent 

Poisons as Natural Components of Foods. Some authorities are 
reluctant to admit the possibility that some foods naturally contain 
poisonous quantities of metallic components, for to many the terms 
“natural” and “pure" are synonymous. They may readily agree to 
the poisonous compounds contained by mushrooms, rayless goldenrod, 
etc., but are not so sure of poisonous amounts of metallic contaminants. 
An excellent example of the presence of toxic amounts of metal in 
vegetation is the cause of the illness known as "alkali disease.” This 
is a broad term commonly used in the West for a number of disorders 
which are often associated with an illness caused by the consumption 
of seleniferous vegetation. The existence of large areas of land con- 
taining sufficient selenium to produce toxic vegetation has been dem- 
onstrated in the area surrounding the Black Hills, in western Colorado, 
in portions of the valleys of Uncompahgre, Gunnison, and Colorado 
riven, in a portion of western Kansas, and in certain portions of 
Montana. 

Other examples that may be cited are the presence of relatively 
large amounts of oxalic acid in spinach and rhubarb leaves. The 
amount of oxalic acid present may range from that sufficient to make 
the calcium content of these plants nutritionally valueless to toxic 
amounts. Fatal cases arising from the consumption of almonds and 
rangoon beans containing excessive amounts of glucosides which 
yielded cyanides on hydrolysis are further instances of foods naturally 
containing poisonous amounts of chemicals. 

Use of Insecticides, Fungicides, Germicides, and Rodenticides. 
Fruits and vegetables are important to man. They are also important 
to rats, to insects, to molds, and to other microorganisms. There is an 
eternal war being waged to see which group will win these materials 
for food. Fruit, vegetables, and other food products are often pro- 
tected by rodenticides, insecticides, fungicides, germicides, and antisep- 
tics— chemical substances that kill or inhibit the growth of rats, insects, 
fungi, bacteria, and other microorganisms. An ideal rodemicide, in- 
secticide, or fungicide would be perfectly harmless to man, would 
prevent rodent attack, insect infestation, or the attack of other organ- 
isms at the proper time, and when that danger was over could be 
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easily removed, or washed completely away. Unfortunately, tilling 
rodents and insects and preventing the action of other organisms is 
not a simple matter. Most rodentiddes are poisonous to human beings. 
There are some agents lethal to insects and apparently harmless to 
man— a harmlcssness more often apparent than real. For instance, the 
insecticide pyrethrum is stated to be harmless to man, but it actually 
causes allergic conditions in many who use it. There are holders of 
exterminator permits in the City of New York who refuse to use 
pyrethrum because of its effect upon their respiratory tract 
Of other agents that are toxic both to insects and to man, some will 
kill some insects readily and other insects slowly or not at all. The 
agents which will kill most insects arc preferred. Unfortunately these 
arc of types poisonous to human beings. They consist in the main of 
lead arsenate and copper arsenate. Insectiades and fungicides con- 
taining selenium and fluorine are also used. In more recent years the 
insecticide DDT, dichlorodiphenyltrichloromethane, technically 2,2- 
bis-(/Khlorophenyl)-I,l,l-trichloroethane, has been used on a large 
scale; but this substance, it has been established, causes toxic effects in 
human beings, although under proper conditions of use no danger 
exists. A number of common insectiades have been discussed in 
Chapter 3. 

Spray residue is the insecticide or fungicide that remains on the fruit 
or vegetable after the rains, washing, and other cleaning processes that 
the fruit or vegetable undergoes. Toxic effects have been attributed 
to it. 

Often rodenliddes and insecticides are the cause of accidental poi- 
sonings (see the section “Accident” below). 

Solution of Metal or Compound from Utensils. Foods may become 
contaminated by solution of the metal from the utensils in which 
they are made or from the container in which they are stored. Thus 
illness has been caused by eating ices prepared in cadmium plated 
forms, by drinking lemonade prepared in enamelware having anti- 
mony opadfiers, by eating meat prepared in galvanized iron utensils, 
etc- 

In most instances where a food is badly contaminated by a metal 
because of solution of that metal, the food is add in reaction. Some 
metals. e.g., cadmium, iron, and zinc, are readily soluble in adds, even 
organic adds. Others e.g.. copper, are trot However, some insoluble 
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metals form compounds which are readily soluble in acid. For in- 
stance, copper kettles form a layer of copper carbonate. This com- 
pound is easily soluble in weak organic acids. 

Enamelware sometimes contains antimony opaciliers. Some of the 
antimony compounds used for this purpose are more readily soluble 
than others in acids. Sufficient antimony may actually be dissolved 
by such an acid as citric or tartanc to cause illness. 

Solution may not necessarily take place only in acid media. Alkali 
will dissolve some metals sudi as aluminum and zinc. Lead and its 
compounds are comparatively easily soluble in salts such as ammonium 
acetate. Very likely there are similar salts in foodstuffs which have 
this power. 

Metals may also dissolve because of local electrolytic effects. This 
is probably one of the causes for the etching and solution of tin and 
iron by foods packed in tin cans The application of lacquer to the 
tin can inhibits and diminishes this electrochemical effect but does 
not entirely eliminate it, because the food may have contacts with 
iron and tin surfaces where minute abrasions in the enamel coating 
unavoidably expose these metals to the food. The amounts of these 
metallic salts acquired by the food will depend upon the character of 
the food. In general, acid foods tend to take up more metal, especially 
after the can is opened and air can also act on the container. 

The amounts of tin and iron salts normally present in commercially 
canned foods are generally without significance as far as possible ha- 
zards to consumer health is concerned. 

In one interesting case, some refrigerator units had been replated 
with cadmium, a metal which is prohibited by the Sanitary Code of 
the City of New York for use in the manufacture, sale, or keeping of 
any drink, beverage, or food, any tap, faucet, fountain refrigerator, 
utensil, vessel, etc. In one of these units a microscopic orifice per- 
mitted the refrigerant sulfur dioxide to escape from the expansion 
coils. The sulfur dioxide dissolved in the surrounding ice and the 
vulturous arid formed dissolved the cadmium. This dripped into the 
water being frozen for ice cubes. When the ice cubes were used for 
their usual purpose, the people consuming the bc\ erage were made ill. 

Another case of interest concerned copper poisoning In the summer 
of 1915, four girls employed by a small radio manufacturing company 
became ill and complained of nausea and vomiting. An investigation 
disclosed that after taking a soft drink from a dispensing machine at 
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the plant the lour girls developed these symptoms in 5 to 15 minutes. 

This machine had two compartments, one for the syrup and the 
other for the water. The latter compartment was lined with cop- 
per. A tank, ol compressed carbon dioxide gas was part of the unit. 
Upon the insertion of a coin, there was a flow of water from die water 
compartment and this was then charged with the carbonic add of the 
tank. Simultaneously, some of the syrup flowed into the glass. A valve 
intended to protect the water compartment from the entrance of car- 
bonic acid gas was found to be defective, and as a result carbon dioxide 
entered the water compartment The add mixture was sufficient to 
dissolve some of die copper so that die water actually turned a green- 
ish color. A chemical analysis of the water showed the presence of 
85 ppm. copper; thus a glass of this drink contained a quantity suffi- 
dent to cause toxic symptoms. 

Contact During a Manufacturing Process. Metals and compounds 
of a poisonous nature may become incorporated into foods during a 
manufacturing process, or during fumigation, insect extermination, 
or cleaning. Solution of the metal in such instances plays the same 
role as described in the previous section. 

In 1937, a suspected food-poisoning outbreak involving several mem- 
bers of a family who had eaten uncooked raisins, among other artides 
of food, was investigated by the Federal Food and Drug Adminis- 
tration. Suspidon was directed toward the raisins, and a chemical 
examination of the remaining portion of the package of raisins dis- 
closed approximately 3000 ppm. of hydrocyanic add. 

U was learned that a fumigation had been carried out under emer- 
gency conditions on packaged raisins which had been stored for an 
unusually long period pending settlement of a maritime dispute. The 
raisins involved in the food poisoning outbreak were part of a very 
large lot which had been fumigated in this manner. The method of 
fumigation employed and the amount of hydrocyanic add used were 
presumed, on the basis of previous experience, to yield satisfactory 
results. The suggestion was made that the failure of an atomizing 
nozzle to function properly resulted In wetting some of the packages 
with liquid hydrocyanic add, and that conditions arose which pre- 
vented the evaporation of the fumigant which would normally be 
expected during subsequent aeration. 

Cyanides may also contaminate foodstuffs when they are used as 
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silverware-cleaning polishes. These polishes are generally forbidden 
but are sometimes used in spite of such prohibitions. 

Deliberate Use for a Fraudulent Purpose. Poisonous compounds 
may become incorporated into foods through deliberate use for a frau- 
dulent purpose. The user may not, of course, know that he is using 
a poison. We may mention the use of lake dyes for coloring foods and 
aminoazotoluene, CH 3 C a H 4 N.NCeH 3 (CHj)NH 2 , as a color for butter 
(this substance has been shown to have carcinogenctic properties). 
Other carcinogenetic agents that may sometimes be used are aminoazo- 
benzene, C a H 5 N:NC 6 H 4 NH 2 (Cl 15, aniline yellow), dimethylamino- 
azobenzenc or butter yellow (Cl 19, jV,A'-dimethyl-p-aminoazobenzene) 
Af-methyl-p-aminoazobenzene, and 4'-methyl-4-aminoazobenzenc (actu- 
ally Cl 19 has been isolated from several food products such as salad 
dressings and mayonnaise); mineral pigments such as chrome yellow, 
Prussian blue and ochres, although such use is very rare in these times; 
potassium aluminum sulfate and similar astringents to give tang to 
pickles; and copper or zinc salts added to vegetables such as green peas 
or fruit such as citron to intensify the green color of chlorophyll. 

Deliberate Use as a Component in Processing Step. Diethylene 
glycol was once used as a solvent in many artificial fruit flavors. The 
many dcatlis attributed to the use of Elixir Sulfanilamide, in which 
diethylene glycol was used as the solvent for sulfanilamide, brought 
the dangers of this solvent dramatically to the attention of the country. 
It was then realized that it was widely used in foods and had even been 
recommended for such use. 

Under this heading we can place the use of chemical preservatives 
such as formaldehyde, monochloroacetic acid, borates, chlorine, so- 
dium benzoate, salicylic acid, the esters of p-hydroxybenzoic acid, and 
the like. Particular attention should be called to monochloroacetic 
acid. The use of this material is generally considered illegal, and 
poisonings have been traced to its use in an orange beverage base. 

1 he use of some of these substances is permitted in certain countries 
when declared. Excessive amounts may, however, cause illness, and 
they should be kept to a minimum whenever used. Attention should 
be called to the increasing use of the quaternary ammonium com- 
pounds such as the alkylbcnzyldimethyl ammonium chlorides, Roccal, 
Zephiran, and similar surface active agents. Some of these are con- 
sidered toxic, and their use in foods will probably be prohibited. 
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Nitrogen trichloride, a bleaching and maturing agent for flour, ap- 
parently causes epileptiform seizures in dogs. 

One other example in this category is the improper use of mineral 
oil as a food ingredient. This material lias no food value and causes 
illness through its deleterious effect on the assimilation of vitamins 
A. D, K, and carotene. 

Accident. The contamination of raisins during fumigation, cited 
above, offers an illustration of accidental commercial contamination. 
More striking illustrations occur in household contamination. In one 
instance, a woman mistook a white insecticide powder containing 
sodium fluoride for flour and used this powder in mixing a batter for 
potato pancakes. She consumed about eight and died within 24 hours. 
Two others ate a few of the pancakes and were made ill, but fortu- 
nately recovered. Serious cases of fluoride poisoning resulting in death 
occurred in an asylum in Oregon and in a family in Baltimore. 

The City o! New York in an attempt to reduce such accidents was 
the Tint to introduce the practice of coloring insecticides nile blue or 
microcline green. 

A case occurred in New York City in which 11 men were made 
seriously ill as a result of eating oatmeal contaminated with sodium 
nitrite. Salt shakers had been accidentally refilled with a meat curing 
composition containing 92 per cent of sodium nitrite. Several salt 
shakers contained sodium chloride only. Some had faint traces of 
sodium nitrite. Others contained as much as 0.137 per cent sodium 
nitrite. Some of the salt shakers probably had been partly filled with 
the curing compound. The 1 1 men who became ill unfortunately used 
die shakers containing large amounts of the nitrite. The ingestion of 
the nitrite in the shakers plus the nitrite in the oatmeal caused the 
toxic symptoms. 

From time to time instances occur in which persons, often chil- 
dren, become ill or die from the ingestion of a rodentidde like zinc 
phosphide or sodium fluoroacetate. 

Criminal or Malicious Intent. Criminal addition, especially of the 
common poisons, will in some measure simulate the contamination 
of a food from the sources previously mentioned; hence it is not neces- 
sary to dwell longer on this mode of contamination. 

Symptoms of Food Poisoning. The symptoms may occur promptly 
in die case of chemical food poisoning or be delayed. Usually the 
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symptoms are delayed from 5 to 6 hours or even longer in bacterial 
food poisoning; then they progress in intensity from 12 to 24 hours 
and subsequently become less intense. Death occurs in only about 1% 
of the cases. Abdominal pains are usually the first sign and may be 
griping and severe; nausea and vomiting, diarrhea, headache, chill, 
faintness, muscular weakness, moderate rise in temperature, restless- 
ness, and skin rashes often occur. In botulinus poisoning there is usu- 
ally muscle involvement as indicated by double vision, weakness, 
difficulty in swallowing, and paralysis of the respiratory muscles. 
Death occurs in about 60% of the cases. 

Treatment . Summon a physician immediately. Empty the stomach 
with an emetic such as mustard in water and continue until the evacu- 
ated liquid is clear; follow with a large dose of Epsom salts in water 
but only if dian-hea is not a symptom. Follow with a stimulant such 
as hot coffee or tea, or aromatic spirits of ammonia (1 teaspoonful in 
V4 glass of water) but only 3 to 4 hours after vomiting has ceased. Give 
no other food for 12 to 24 hours. Keep the patient warm and quiet. 

In botulinus poisoning, botulinus antitoxin should be administered 
by the physician not only to the patient but also to every member of 
the family who has eaten the same food. Give artificial respiration if 
there is respiratory difficulty and use mechanical methods for dealing 
with respiratory paralysis. 

POISON IVY— POISON OAK— POISON SUMAC 

Poison ivy, poison oak, and poison sumac are all poisonous members 
of the sumac species (genus Rhus). All three cause a severe inflamma- 
tion of the skin in susceptible persons. Some persons are not poisoned 
by ordinary handling of the plant, others may be extremely suscep- 
tible. No one is completely immune, even though one person may 
not be so sensitive as others. He may, time after time, handle the 
plant without a reaction, and then suddenly fall a victim to the 
poison. The skin reaction is more likely to occur when the skin is 
wet or damp with perspiration. 

Poison Ivy, found in the Eastern States, may grow as a bush, a vine, 
or a shrub. The leaves are shiny, rather broad, have irregularly cut 
edges, and are arranged in characteristic groups of three leaves to a 
stalk; two leaves with short stems are opposite each other on the stalk, 
and the third leaf is at the end of the stalk. 
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Tobon Oak, found in the United States on the Pacific Coast in 
greater quantity than in the East, grows as a climbing vine as well as 
in bush form. The leaves are similar to oak leaves and arranged also 
in groups of three leaves. 

Poison Sumac is found in the United States mainly along the At- 
lantic Coast in swamps and wet ground in the form of a shrub or small 
tree. Other names it is known by are poison elder, poison ash, poison 
dogwood, and swamp sumac The leaves are arranged in pairs and 
opposite each other along a stem, with a single leaf at the end of the 
stem. The berries, resembling mistletoe, accompanying the plant are 
in loose clusters from three to eight inches in length and are waxy and 
er cara-coIorcd and remain throughout the winter. The berries of the 
nonpoisonous sumac are rusty red in color. 

Poisoning from These Plants. The poisonous substance of each of 
the three plants causing the skin reaction is oily and related to phenol 
(carbolic acid). It is found in all parts of the plant and is present in 
the milky sap. Contamination is caused by handling the plant or any 
object that has been in contact with it- The evaporation of the poi- 
sonous substance is so slow that a person may be poisoned from an 
object put away months previously. If the plant is being burned, the 
poison is carried in the smoke, and contact with the smoke will cause 
poisoning. 

The U.S. Public Health Service (Bulletin August 1945) has devel- 
oped two protective ointments; one is less oily. They contain sodium 
perborate and oxidizing agents. The ointment is applied generously 
on the skin where the worker may contact the ivy. The ointment is 
washed oil and new applications made several times during the day. 
Authorities disagree on the complete success of this ointment. 

The poison takes about 15 minutes to penetrate the skin. Poisoning 
may be prevented if the skin is thoroughly washed with strong laundry 
soap before absorption occurs. It has been found that first a washing 
with a solution of trisodium phosphate (Oakite Cleaning Powder, 

1 teaspoonful to a quart of water) followed by a thorough soap wash 
gives better results than just a soap wash. 

It is wise to destroy all such plants on your own property by use of 
weed killers (herbicides) like 2,4-D and its derivatives or Ammate (am- 
monium sulfamate). 

Symptoms. Redness, burning, itching, and swelling occur in from 
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a few hours to a few days. Symptoms appear faster in a person allergic 
to poison ivy than in one not so susceptible. Blisters follow; and 
larger blisters develop by small ones uniting. A watery fluid is dis- 
charged when the blisters are broken; but contrary to general belief, 
this fluid will not spread the contamination. 

Treatment. When the area poisoned is large or severe, see a physi- 
cian immediately. When the rash is first noticed, wash with soap and 
water and then with a 70% alcohol. Several treatments may be tried 
for relief: 

1. Swab with a 5% ferric chloride solution. If it must be applied 
near the eyes dilute this solution about one-half. Lemon juice will 
remove the yellow' stain left by this solution. 

2. Apply a wet dressing of baking soda and cold w’ater or strong 
Epsom salts and cold water. 

3. Make a thick paste of soap and water and apply on a sterile 
dressing to the area. Leave on overnight. 

4. Large blisters are punctured at the sides with a sterile needle, 
and the fluid gently pressed out with a sterile dressing or gauze. Apply 
a dressing soaked in baking soda, or moisten the area with a 5% 
solution of potassium permanganate. 

POISONOUS SNAKES 

There are more than two thousand kinds of snakes in the world; 
of these somewhat over two hundred species and subspecies inhabit 
the United States. The weights and sizes of snakes range from a few 
ounces for those about six inches in length, to more than three hun- 
dred pounds for snakes as long as thirty feet. Less than 15% of all 
snakes possess fangs capable of injecting poison, of which slightly 
over half will kill human beings. Contrary to general belief, most 
snakes are actually of value to man, since they feed principally on 
destructive, obnoxious, and disease-spreading insects and rodents. 

Only the poisonous varieties of snakes found in the United States 
will be considered here. These are easily identified by distinctive 
markings. 

The Pit Vipers. (1) The rattlesnake; it has a rattle at the end of 
its tail. (2) The copperhead; it is marked with dark saddles, shaped 
like hour-glasses, across its back. (3) The coltonmouth water moccasin ; 
it is dark in color; the top of its head is flat, and the sides of the face 
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arc also flat; where the top joins the sides there is a noticeable ridge 
running from the tip of the nose to behind the eyes; and the eyes are 
protected by scales. Nonpoisonous water snakes, on the other hand, 
do not possess these distinctive fcaturcs-thc flat surfaces, the eye 
shields, or the ridges. 

The Coral Snake. This snake is found only in the South. It is the 
smallest of these poisonous snakes, seldom larger than thirty inches 
in length, with a head not fatter than the body. It has black and red 
bands, divided by yellow bands, completely encircling the body. 

Snake Bites. The venom of these snakes is amber-colored; it is 
produced by the upper salivary glands, and injected into the body by 
means of two hollow teeth of the upper jaw. These teeth are folded 
back into the mouth when the mouth is closed, but when the snake 
bites, the teeth (fangs) arc thrust forward. Snake bites, though not 
common, occur with sufficient frequency to demand care from those 
who roam the fields, the woods, and the mountains. 

Symptoms. A sharp burning pain followed by a discoloration and 
swelling. As the poison dilutes and passes into surrounding tissues 
the swelling advances up the limb toward the heart. The arms and 
legs at times swell to twice their normal size. Two fang marks are 
sometimes present, although if the bite is imperfect only two scratches 
may be seen. 

Treatment. Summon a physician. Use no alcoholic drinks; do not 
attempt to cauterize the wounds; do not apply potassium perman- 
ganate. Apply a constricting band of some type a few inches above 
the bite to slow down the circulation of the blood. Tighten sufficiently 
to stop the return of venous blood but not the flow of blood in the 
arteries. Release every ten minutes for about ten seconds, and then 
tighten again. Make deep X-shaped cuts Vt inch lon S through the 
skin at the points where the fangs entered the skin. Allow the blood 
to flow from these cuts, as this will eliminate much of the venom. 
Apply suction for 20 minutes every hour for several hours. During 
intervals between suction, cover with sterile dressings which have been 
wetted with a strong solution of table salt or Epsom salts in water. 

Treatment by the Physician. The physician may give Antivenin. 
The North American Anti Snake Bite Serum (L 10A “Lyovac" Anti- 
venin Nearctic Crotalidae) is supplied with (I) a "Vacule” ampul, 
containing 15 cc. of restored serum; (2) a syringe containing 15 cc. 
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of distilled water; (3) ale c. vial of Normal Horse serum (diluted 
1:10), as test and desensitizing material; and (4) a first-aid ampul of 
iodine solution. Sedatives such as aspirin or morphine, or minor doses 
of a barbiturate, may be given for the relief of pain and nervousness. 
Aromatic spirits of ammonia or strychnine are of value for collapse. 
If the individual is severely poisoned, great relief is likely to be expe- 
rienced from infusion with a large amount of physiological saline or, 
even better, a transfusion of whole blood. The effects of this treatment 
may be the difference between life and death. 

L-C Snakebite Treatment. The L-C snakebite treatment is relatively 
new. It gets its name from the fact that it involves a ligature (tourni- 
quet) and cryotherapy (use of cold). This treatment has been found 
effective against the bites of the copperhead, rattlesnake, cottonmouth 
moccasin, and Gila monster. 

The bites of reptiles and lizards are usually on the hands, lower 
arms, feet, and the lower part of the legs, a fact which makes this 
treatment easy to apply. 

1. Immediately apply a tourniquet just above the bite. A piece of 
heavy cord or shoestring is advised rather than a wider tour- 
niquet as recommended in the preceding section. Wrap the 
tourniquet two or three times around the limb, tightening to 
a point where pain is felt. 

2. Place a sizable piece of ice on the bite until a pail of ice and 
water can be prepared. Chop the ice to pieces smaller than ordi- 
nary ice cubes. Every attempt should be made to keep the ice 
and water in about 50 50 proportion. It will be necessary to dip 
out some of the water occasionally and replace it with ice. Do 
not add salt. 

3. Submerge the entire affected member in the ice water well beyond 
the tourniquet. Should the swelling travel beyond the bitten 
area, submerge past the swollen area. 

4. Remove the tourniquet between five and ten minutes (no longer) 
but continue to keep the limb submerged in ice-water solution. 
Soak up to six hours. 

The venom can be neutralized by the body if it enters the body 
slowly enough. When the temperature of the bitten arm or leg is 
reduced from the normal 37°C to 4-7°C, the reaction of the venom 
is reduced almost entirely. 
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To produce the required dull, the submersion in ice water is recom- 
mended rather than the use of evaporating ethyl dtloride, because 
melting ice will not freeze tissue. Ethyl chloride improperly used can 
cause frost bite and damage tissue. It must also be remembered that 
vascular damage is possible from the use of a shoestring or cord tour- 
niquet, hut the loss of a hand or foot from the use of a tourniquet or 
ethyl chloride freezing is not as serious as the loss of a life. 

THE BUCK WIDOW SPIDER 

The black widow spider belongs to the arachnid iamily Theridiidae 
and has many synonyms, among them "hourglass spider," "shoebutton 
spider," "Fokomoo," **cul rouge,” and many other colloquial names. 

The black widow spider in its natural habitat is found in dark 
locations— in vacant rat holes, under logs and stones, in stumps of 
trees, and in wood piles. It makes its web in structures ranging from 
outer toilets to garages, chicken houses, bams, cellars and the home 
itself. 

Generally the female, responsible for the bite, is not aggressive 
unless bothered or very hungry. When guarding the egg sac the female 
is likely to bite. 

The matured female is glossy black to sepia in color and covered 
with short hairs. The characteristic crimson hourglass marking on the 
underside of the abdomen varies from the distinct hourglass design 
to one comprising two or more distinct triangles, or an irregular 
longitudinal marking. The abdomen is globose and resembles a shoe 
button. See illustration page 91. 

When the web is completed and established, the female spends the 
remainder of her days feeding on the victims caught in her web and 
guarding her egg sacs. The spider approaches the prey backwards, 
and engulfs her victim in a freshly spun strand, using either one or 
both hind legs to tie down the thrashing appendages. If she finds 
her prey hard to control, she ejects from her spinnerets large viscous 
droplets, which dry rapidly, making escape impossible. About this 
time sfte atfmmcscere a tethsl bite. After being bitten, the victim 
struggles violently, and within a few minutes dies. The body fluid 
of the victim is then sucked by the spider in her leisure time. Upon 
completion of the meal all points of attachment between the web and 
the victim are cut loose allowing it to drop from the web. 
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The spider is not usually aggressive toward human beings unless 
hungry, agitated, or disturbed while guarding the egg sac. 

Symptoms . The bite is not always felt (it resembles a pin prick); 
however, a slight swelling (local) and two tiny red spots may appear. 
Pain, usually in the region of the bite, is felt almost at once and in- 
creases in intensity, reaching its maximum in I to 3 hours and con- 
tinuing for approximately 12 to 48 hours. Stomach muscles become 
rigid and boardlike; there is a slight rise in body temperature, in- 
creased blood pressure, profuse perspiration, nausea and vomiting, 
chills and pallor. 

Treatment. Send lor a physician. Apply tincture of iodine at the 
site of bite to prevent secondary infection; keep the patient warm 
and quiet. Professional treatment for the bite of the black widow 
spider is mainly the use of opiates, hydrotherapy, and other measures 
to alleviate the pain. 
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RADIATION AND RADIATION HAZARDS 

Generally, the injuries resulting from an accident are immediate, 
and usually when a poison is taken into the body its effects are rapid; 
but when the body is exposed to excess radiation it may be several 
yean before radiation damage makes itself known, unless the dosage 
received is extremely high. 

Radiation emitted from radioactive materials such as radium or 
materials produced during the explosion of an atomic or thermonu- 
clear bomb or in an atomic energy reactor can cause irreparable dam- 
age to the body even though the energy source is located some distance 
away. Many of the radiations are capable of penetrating considerable 
thicknesses of solid materials. It is true that their intensity Is reduced 
in passing through these solid materials, but it is important to know 
the extent of reduction if safety is to be accomplished. 

Distance, time, and shielding are the only factors over which we can 
exercise control if we are to protect ourselves against radioactive mate- 
rials. The greater the distance from the source of radiation, and the 
shorter the time exposed to the radiation, and the greater the thickness 
of the shielding between the source of radiation and the body, the less 
possible harm. Thus protective measures are based on a combination 
of these three factors. 

Intensity of radiation drops rapidly as distance is placed between the 
source of radiation and the body. The time factor can be easily calcu- 
lated when the dosage rate is determined. Effective shielding can 
, 202 
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reduce harm even from the most intense radiation from a nuclear 
explosion, the most effective shielding material being lead. 

When an atomic or thermonuclear bomb explodes there is, in addi- 
tion to blast, heat, and light, an emission of nuclear radiations con- 
sisting of alpha, beta, and neutron particles, and gamma rays Some 
of these radiations are emitted simultaneously with the explosion; the 
remainder are liberated as certain elements made radioactive in the 
explosion go on emitting radiation in quantities that may be danger- 
ous for periods of time varying from seconds to years. 

Alpha particles emitted in an atomic explosion have fairly high 
energies but very short ranges. In air their range is a few centimeters 
at mosL Unable to penetrate skin, they constitute no external hazard; 
but if allowed to enter the body through inhalation or otherwise they 
will produce a harmful eficct internally. 

Beta particles are electrons having a range in air of only a few 
meters; therefore they do not constitute as serious a hazard as other 
radiations. High-energy beta rajs, emitted with almost the speed of 
light, may cause ionization of skin tissue which will produce in turn 
a persistent skin irritation resembling a bum. 

Gamma and x-rays are liberated in tremendous quantities at the 
moment of detonation. This tvpe of radiation is very penetrating and 
almost impossible to shield against. Walls of average buildings afford 
practically no protection against it X-rays are similar to gamma rays 
except they have less energy and consequently less penetrating power. 
They produce similar eflects on the body, and exposure to either can 
be fatal if the dosage received is large enough. 

Neutron flux is the name given the vast quantity of neutrons re- 
leased at the moment of the explosion. Neutrons are uncharged and 
have a range in the air of approximately 800 yards. Neutrons, like 
the beta particles, are liberated from the explosion with very high 
energies and can penetrate great thicknesses of materials At Bikini 
the neutrons penetrated the hulls of ships located in the lagoon. When 
the neutrons are absorbed by the nuclei of the body elements, they 
produce isotopes which have different chemical characteristics from 
the elements out of which they are formed. These new isotopes react 
in abnormal chemical reactions, which in turn disrupt the normal 
body chemistry. 
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EXTLRNAL AND INTERNAL HAZARDS 

Where external radiations are concerned, it will be necessary to 
move cither the source or the person, or to place sufficient and ade- 
quate shielding between the source and the person. 

Internal hazards arise in the body either by ingestion, inhaling, or 
absorption of radioactive matter through a break in the skin. When 
this occurs the source of radiation will he located within the body. 
There these sources continue to emit high-energy alpha and beta parti- 
cles, which ionite directly, kilting blood cells, injuring blood-producing 
organs, and causing local irritations which often become cancerous. 
Radioactive material deposited in the body remains a long time and 
during its presence continues to be a source of radiation within the 
individual. There is no known way to neutralize or destroy these 
radiation sources, the only procedure being the normal rate of decay 
associated with radioactive elements and the excretion of the material 
from the body. 

Following the explosion care must be exercised to avoid taking 
radioactive materials into the body by way of the mouth, nose, or 
openings in the skin. The average gas mask will give considerable 
protection. It is recommended that individuals do not smoke, eat, or 
drink while in a contaminated area. 

RADIATION SICKNESS 

Symptoms. The major cause of radiation sickness is the ionization 
of body tissue. The effects on the body fall into the following cate- 
gories: 

1. There may be nausea and vomiting soon after exposure, and 
lesions of the mucous membranes of the mouth may appear. Within 
a few days bloody diarrhea may develop. 

2. If the dosage or exposure was sufficient, there will be a loss of 
hair from the body within 2 or 3 weeks (usually not permanent). The 
skin becomes red and the fingernails become dry and brittle. 

3. Gamma radiation reaches the bone marrow and retards the nor- 
mal production of white blood cells, causing leukopenia (white cell 
deficiency). This increases the chance of infection and leads to anemia 
or loss of red blood cells. Hie result is a loss of skin color and general 
body weakness. Camma radiation may destroy the blood platelets 
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whose function it is to assist in coagulation. This damage could result 
in hemorrhages. 

4. Radiation produces temporary sterility. 

Treatment . Good nursing and medical care, use of sterile proce- 
dures to prevent infections, transfusions of whole blood, administra- 
tion of antibiotics (penicillin, streptomycin, etc.). 

DETECTION OF RADIATION 

Instruments of Detection. Several instruments are used to detect 
radioactive radiations. We will discuss here the film badge, the pocket 
dosimeter, and the Geiger-Muller counter. 

The Film Badge. Photographic films are often used in measuring 
gamma-radiation dosage and have become valuable in their use as 
personnel badges. The film badge is a small package containing sev- 
eral dental-size emulsions packaged in light-tight, thin, waterproof 
material across which is placed a thin metal sheet cut in the shape of 
a cross. The package is opaque to light but is easily penetrated by 
gamma rays. The beta particles do not penetrate the metal; therefore 
the blackening of the film is caused only by gamma radiations. Fol- 
lowing the development and drying of the film, the density of the film 
is read on a densitometer. 

A film badge worn by an individual engaged in radiological work 
is excellent and convenient for recording the total radiation to which 
an individual has been exposed during the period he has carried the 
badge. Care must be exercised in handling the films before develop- 
ment, because they are sensitive to light, heat, and moisture. At pres- 
ent certain emulsions when used with correcting filters can give 
roentgen dosages ol gamma rays independent of energy from approxi- 
mately 0.03 to 2 million electron volts (Mev). 

The Pocket Dosimeter. The two types of pocket dosimeters both 
resemble a pocket fountain pen. One type widely used for monitoring 
is placed in an electrometer to measure the potential The self-reading 
type has a calibrated scale included to make it possible to read the 
dosage at any time. A minometer is the charging-measuring instru- 
ment that is used in conjunction with the latter-mentioned dosimeter. 
This instrument is used to charge the dosimeter as well as to read it 
to determine the amount of radiation which it has passed through 
from the time it was last charged to the time the charge was again 
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measured. One minometer can be used in conjunction with several 
dosimeters. 

Both the above types oi dosimeters are ionization chambers and 
consist of a central wire electrode insulated from the case. The inside 
of the case is coated with graphite which acts as the other electrode. 
These electrodes are charged up to a known potential. If the pen 
has not been exposed to ionizing radiation and there is no leakage, 
the potential will remain the same. If the pen has been exposed to 
radiation, the air chamber will become ionized. The ions of opposite 
charges travel to the two electrodes and reduce die potential between 
them. 

The Geiger-Muller Counter. The Geiger-Miiller counter is espe- 
cially useful as a portable, sensitive, light-in-weight detecting instru- 
ment for survey work and is probably the most convenient instrument 
for detecting gamma rays. 

Because of their great penetrating power, gamma rays are probably 
die easiest radiations to detect. They are the most important radia- 
tions to measure accurately, because external exposure to large doses 
of these rays may produce dangerous physiological effects. The unit 
used in the measurement of gamma rays is the roentgen. The dosage 
rate is usually specified in terms of roentgens absorbed per unit dme, 
e.g., r per minute or r per hour. Since radioactive emanations are 
invisible, it is possible to be exposed to a lethal dose of radiations and 
not be aware of the danger. 

The Geiger-Muller counter has high sensidvity, but is useful only in 
detecting beta or gamma radiation. The G-M tube will not detect 
alpha particles, because these particles do not have sufficient energy 
to penetrate the tube wall. When the instrument indicates the pres- 
ence of radioactivity by meter deflections, it can be assumed that 
gamma radiation is present. 

CHEMICAL WARFARE AGENTS 

There is always the possibility that poison gas will be used in a war. 

In this chapter, the chemical warfare agents that have been used or 
were prepared in previous wars will be discussed. Should new sub- 
stances be used it is possible their effects will be similar to those already 
known so dial present treatments will still be helpful. There is also 
a possibility that several chemical substances will be used in combined 
form to make detection more difficult. 
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Many gas casualties could have been prevented if the victims had 
learned the factors determining the behavior of the various types of 
chemical warfare agents. It is not necessary to have a knowledge of 
chemistry in order to understand a few basic rules that govern the 
behavior of these warfare agents. Self-aid is most important. 

The words “chemical warfare agents" are often associated with the 
term "poison gas," but most of the substances used are actually liquids 
or solids. Some of the methods that can be employed to transport these 
warfare agents to their destinations are bombs and shells, which, when 
exploded throw the liquids or solids into the air in drops or minute 
particles. Liquids in some instances are transported in tanks attached 
to airplanes and when released fall to the ground as a spray or fine 
mist. Some solids can be vaporized by heat in specially built dispersers 
and released as smokes. A few substances which readily enter a gaseous 
state can be released from cylinders by merely opening valves and 
allowing the agent to be earned to its destination by prevailing winds. 

Regardless of whether we call these warfare agents poison gases, 
chemical warfare agents, or war gases, the terms all refer to substances 
used in war which by direct chemical action produce either toxic 
results on the human body, a screening smoke, or an incendiary action. 

A toxic agent is one capable of seriously endangenng health or de- 
stroying life. When we speak of a lethal concentration we refer to one 
that will kill an average person. The term harassing agent is used 
when we speak of an agent that incapacitates or delays the individual 
from continuing with his regular duties in a normal manner. Tear 
gases and irritant smokes are considered harassing agents. Chemical 
warfare agents are usually heavier than air and lie close to the ground 
when released. This is important to remember when selecting loca- 
tions for shelter. A persistent agent is one that remains dangerous 
after ten minutes and against which further protection of some kind 
is necessary to keep from becoming a casualty. When no protection 
is needed after ten minutes, it is considered a nonpersistent agent. Per- 
sistency depends upon several factors such as the wind, weather, nature 
of tile ground, and the terrain. In open areas, many warfare agents 
quickly dissipate and for this reason they are called nonpersistent. The 
liquid agents may persist and remain dangerous for several weeks. 

Although an accurate identification of the chemicals is desirable, 
effective therapy does not necessarily depend upon an accurate diag- 
nosis. "Where signs of lung damage are present the treatment for 
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phosgene should be administered. Where a vesicant is suspected the 
treatment for mustard gas should be given, because the treatment is 
also of value against other vesicants. When the eyes and mucous mem- 
branes are irritated, whether the cause is a vesicant, a lung irritant, or 
a lacrimator, the same treatment is administered. It is the immediate 
and prompt treatment that is so important in all cases where a chemi- 
cal warfare agent is used. 


VESICANTS 

Mustard Gas is a heavy, oily, almost colorless liquid in the pure 
state. The commercial product is darker in color and has a pungent 
odor resembling that of horseradish, onions, or garlic. 

Ordinary clothing will not furnish protection against this agent for 
long, since it will penetrate clothing, leather, and rubber goods very 
rapidly. Chloride of lime, which is used to decontaminate this agent, 
reacts violently when the dry lime comes in contact with the liquid 
mustard. The reaction is so violent that a red flame results Irom the 
heat generated by the chemical reaction. The product remaining after 
the reaction is harmless. 

Symptoms. The eyes smart and are the first to show the elTects of 
die mustard gas. This is followed by pain, edema, and the appearance 
of acute conjunctivitis. Sneezing, coughing, and a discharge from the 
nose may occur. The skin itches and blisters form which contain a 
clear fluid. Infection of the burns may occur. If the saliva or the 
secretion from the nose contain mustard gas and is swallowed, it may 
produce vomiting and epigastric pains. There is a pronounced irrita- 
tion of the respiratory tract that often results in the mucous membranes 
of the bronchi and trachea becoming ulcerated. Respiratory infection 
is frequent and a number of deaths are caused by bronchopneumonia. 

Emergency Treatment. Immediately remove all clothing and dispose 
of them in a closed receptacle. Remove excess mustard gently from 
the skin with dry clean pads. Dab the body with kerosine for several 
minutes. If the eyes are affected they should be irrigated for several 
hours with a 2% solution of sodium bicarbonate. The mouth and 
nose may also be washed out with this solution. A thorough washing 
under a hot shower with a strong soap as soon as possible is important. 

If there are gastrointestinal pains a warm diluted solution of bicar- 
bonate of soda may be swallowed. 
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Nitrogen Mustards are a group of organic chemical derivatives of 
ammonia which vary in physical properties from liquids to low-melting 
solids. They are colorless to pale yellow and have faint odors varying 
from fishy or soft-soap-like to practically odorless. Their volatility 
varies from much less than mustard gas to five times greater. They 
are relatively readily hydrolyzed. The nitrogen mustards have recently 
been used as drugs for combatting leukemia types of cancer. 

Symptoms. Similar to those described for mustard gas but action on 
the eyes is faster. 

Emergency Treatment. Similar to that for mustard gas. 

Lewisite is a heavy, oily and colorless liquid when pure, but the 
commercial product is dark in color with a geranium-like odor. 

Leather and rubber goods give slightly more protection against 
lewisite than against mustard gas. Chloride of lime is also used to 
decontaminate against lewisite. 

Symptoms. Similar to those produced by mustard gas. 

Emergency Treatment. Similar to the emergency treatment given 
for mustard gas. 

Other Dichlorarsines. Ethyl-, methyl-, and phenyldichlorarsine are 
heavy liquids having fruity odors. 

Symptoms. Similar to those produced by mustard gas. 

Emergency Treatment. Similar to the emergency treatment given 
for mustard gas. In addition allow the victim to inhale low 7 concen- 
trations of chlorine, such as are found in bleaching powder, Clorox, 
or Zonite, to relieve nasal irritation. 

LUNG IRRITANTS 

Many of the warfare agents are lung irritants when in a gaseous 
state. A gas mask will give adequate protection against all the known 
lung irritants. The lung irritant agents are nonpersistent but even a 
short exposure may produce serious effects. 

Phosgene is a colorless gas with an odor described as that of musty 
hay. 

Symptoms. The eyes smart and tears flow. There is coughing, a 
catching of the breath, and a tightness in the chest. Respirations are 
shallow and deep breathing causes coughing which is painful. Early 
symptoms are headache, nausea, and vomiting. Cyanosis appears and 
there may be circulatory collapse. If cyanosis and collapse occur, the 
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pulse becomes rapid and weak. Ii severe, the patient may cough up 
blood which is frothy. 

Emergency Treatment. Keep the victim lying down, quiet, and 
warm. Cardiac failure and collapse may occur with the slightest exer- 
tion, Move only on a stretcher. The victim should be put to bed and 
not allowed to get up for any reason. Administer hot drinks, but do 
not give alcoholic beverages. To relieve irritation oi the respiratory 
tract a spray of 10% sodium thiosulfate may be given. 

Oxygen is probably the most effective therapeutic aid that can be 
given, especially in cyanosis cases. A flow of Ironi 8 to 10 liters a min- 
ute will aid in relieving cyanosis. In mild cases, administer oxygen 
for about four minutes in every fifteen. This will relieve headache, 
restlessness, and apprehension. Do not use artificial respiration, lor 
it may damage the lungs. Bronchopneumonia usually develops and is 
treated in the usual manner. 

Diphosgene is an oily liquid that smells like phosgene. It is also 
nonpersistent and its vapors are more Jacrimatory than phosgene. 

Symptoms. Similar to those produced by phosgene. 

Emergency Treatment. Similar to the cmeigency treatment given for 
phosgene. 

Chlorine is a greenish-yellow gas with an odor resembling that of 
bleaching powder. Here again the gas mask is important to protect 
die would-be rescuer against being a casualty. See Chapter 3. 

Symptoms. Similar to those produced by phosgene. 

Emergency Treatment. Similar to the emergency treatment given 
for phosgene. 

Chlorpicrin is an oily, colorless liquid with a sweet odor resembling 
licorice or flypaper. A gas mask will aGord protection to its wearer. 
See Chapter 3. 

Symptoms. Similar to those produced by phosgene. 

Emergency Treatment. Similar to the emergency treatment given 
for phosgene. 

Nitrous Fumes are reddish brown and yellow gases and have a pun- 
gent odor. An all-purpose gas mask is necessary for protection. 

Symptoms. Similar to those produced, by phosgene. 

Emergency Treatment. Similar to the emergency treatment given 
for phosgene. 
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LACRIMATORS 

Chloracetophenone is a crystalline solid having an odor resembling 
locust blossoms. Ethyliodoacetate is a brown, oily liquid with a pear- 
like odor, and Brombenzyl cyanide is a yellow, oily liquid with a bit- 
ter-sweet smell. The gas mask will give protection against all these 
agents. It is doubtful whether they will be used to any degree in 
warfare, hut they are used today by police and military units to break 
up unlawful gatherings. 

Symptoms. The sensory nerves of the cornea and conjunctiva are 
irritated and cause tears to flow If the concentrations are high they 
may irritate the respiratory tract and cause a burning sensation. Ex- 
posed skin may become irritated. 

Emergency Treatment. Usually facing the wind will be sufiirient- 
The eyes may be washed with a normal saline solution, a 2% solution 
of sodium bicarbonate^ or a boric add solution. Do not rub the eyes. 

NOSE IRRITANTS 

Adamsite is a yellow-green, granular solid but is seen as a yellow 
smoke and is considered an irritant smoke and sneeze gas. Diphenyl- 
chlorarsine is a white crystalline solid and is released as a vapor or fine 
smoke A gas mask will give protection against both of these agents. 

Symptoms. Irritation and pain in the nose, sinuses, and chest; head- 
ache, nausea and vomiting, with an increase of saliva and nose secre- 
tions. The victim will be greatly depressed, to the extent of attempting 
to take his own life. 

Emergency Treatment. Remove the victim to fresh air. Allow him 
to inhale dilute vapors of chlorine as found in bleaching powder. 
Inhalations of ether and chloroform will give some relief. The eyes 
may be washed out with a 2% solution of bicarbonate of soda. 

NERVE GASES 

Nerve gases were developed by the Germans during World War II 
but fortunately were not used before hostilities came to an end. The 
chemical formulas of these gases were kept secret but are now known. 
They are related to the phosphate esters (see Chapter 3). Their eflects 
on the human body, preventive methods, control, and treatment are 
well understood. If gases are to be used in any future wars, these 
gases are the most likely to be emplojed. Like many other warfare 
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agents, they can be launched from sea-going craft, airplanes, rockets, 
mortars, bombs, or artillery. They are the most toxic and effective 
agents that could be used in long-range chemical attacks. 

Some of the nerve gases are odorless; others have a sweetish, fruity 
odor. Some are persistent, others nonpersistent. The nerve gases, 
whether in vapor or liquid form, are rapidly absorbed by the body 
either by inhalation or absorption. 

In the unprotected body the nerve gases cause the cholinesterase 
enzymes of the body to become inactive and in so doing allow an over- 
production of the acetylcholine, which reacts unfavorably on the 
nerves and smooth muscles of our bodies. 

Nerve gases can contaminate water and food supplies. 

Symptoms. A feeling of tightness in the chest with difficulty in 
breathing, severe constriction of the pupils of the eyes; vision becomes 
dim, and the eyes pain. In severe cases there is cyanosis of the body 
Surface due to an insufficient supply of oxygen in the blood. The 
victim develops tremors, convulsions, and patalysis, and finally dies. 

Emergency Treatment. A gas mask and special clothing will afford 
protection for a short time. These gases penetrate ordinary clothing 
in a short time, and therefore special clothing must be worn even 
though it protects only slightly longer. In early stages of contamina- 
tion, injections of atropine may be given to neutralize the effects of 
the gas on the eyes and lungs. The body must be quickly and thor- 
oughly washed with soap and hot water. The new method of artificial 
respiration (back pressure arm lift) may be necessary in extreme cases. 
See Chapter 8. 

SELF-AID 

Difference Between Self-Aid and First-Aid. First-aid is defined as 
the immediate care pending the arrival of a physician. In the case of 
gas casualties or in the case of exposure to gas, no waiting period can 
be allowed. Self-aid is defined as the immediate care administered to 
oneself after exposure to gas attack. The word immediate must be 
emphasized. 

Urgency of Immediate Action. On a preceding page we noted the 
rapidity with which a war gas works. In order to counteract it, self-aid 
action must be even more rapid. Gases may be developed which will 
h 3 ve an even greater rapidity of action, particularly on the eyes. Every 
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effort must be made to protect one’s eyes and to administer self-aid 
promptly. The nitrogen mustards also work speedily and require im- 
mediate attention. 

Methods Applicable to Civilians. The Army has developed excellent 
methods, devices, and medicaments for self-aid. These are not avail- 
able to all civilians. Therefore, civilians must be taught to take care 
of themselves in other ways. 

(1) War gases, or other chemical agents used in warfare, stay close 
to the ground because they are heavier than air. To get out of a 
gassed area, simply walk against the wind, or go upstairs. Close win- 
dows and doors to prevent the entrance of gases. Stop up fireplaces 
or any other large opening, and turn off air-conditioning systems, if 
they are in operation. 

(2) Certain gases are irritating and cause unpleasant burning sensa- 
tions in the eyes, nose, lungs, or on the skin. They are usually quite 
harmless if there is short exposure to the gas. To avoid exposure, go 
to an upper floor and keep the windows closed. If gas or liquid chemi- 
cal agents get on the skin, one harmful effect can be prevented if they 
are quickly removed by sponging with a cloth, such as a handkerchief, 
followed by prompt cleansing with common soap and water, preferably 
a shower bath. 

(3) Some gases are spread as oily droplets or sprays which blister 
the skin and bum the eyes. Therefore, in the event of gas attack, do 
not look up. IT the gas should get into the eyes and produce smarting 
and stinging, wash them out promptly with plain water. Do not press 
or rub the eyes. 

(4) If clothing is contaminated with the liquid chemical agent or 
you have been in a gassed area, remove all clothing and cleanse your- 
self thoroughly with laundry soap and water. Do not touch clothing 
that has been contaminated; place it in a metal container so that it 
can be handled safely. 

(5) Some war gases produce a heavy [celing in the chest or difficulty 
in breathing. The best protection against these gases is to get out of 
the gassed area quickly, lie down, and stay perfectly still until a doctor 
can be obtained. 

(6) It must be remembered, an enemy’s main purpose in using war 
gases is to produce panic. Do not aid the enemy by running or 
shouting. 
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The following additional information may be found useful. Imme- 
diately after exposure to the spray, liquid, or vapor of a chemical 
agent released from a plane or by bomb or other form of contact 

(1) Strip off all outer clothing down to underwear outside a house. 
Leave the clothing and shoes outside, being carelul not to step where 
shoes or clothes were. 

(2) By means of a blotting action, using absorbent cotton or similar 
material or any doth, remove the liquid from exposed parts of the 
body. 

(S) Pour commercial sodium hypochlorite solution (Clorox, Zonite, 
etc.) over the exposed area. Wash with water. 

(4) Place about one quart of a 2% solution of sodium bicarbonate 
(baking soda) in an enema bag or similar container and allow the 
solution to run into the open eyes, alternating from one to the other. 
If sodium bicarbonate is not available, do noi waste time. Wash in a 
similar way with water. If an enema bag is not available, use any 
other means or method. 

(5) Take a shower bath, using plenty of water, preferably hot water, 
and laundry soap. If a shower is not available, pour buckets of water 
over your body. 

(G) If exposed to lung irritants or vapor of any gas, be sure to lie 
down and rest after the previous steps have been taken. Also keep 
yourself warm. 

Because of the severe action of the nitrogen mustards on the eyes, 
it is imperative that they be washed out with water immediately. The 
skin should be washed thoroughly with soap and water. 

If exposed to nerve gases use atropine syrets. 

THE CAS MASK 

When the atmosphere is contaminated and if there is sufficient 
oxygen present, a gas mask of some type must be worn for protection. 
Here we will discuss the canister type mask, the most common mask 
found in emergency work today. The purpose of a gas mask is to 
remove harmful chemical agents from the air we breathe, thereby pro- 
tecting the face, eyes, and respiratory organs from serious injury Irom 
toxic and irritating gases, vapors, fumes, and smokes. Many ol these 
chemical agents are deadly even when one is exposed to them for only 
a few seconds. 

The finest gas mask in the world is useless if it is not worn properly; 
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therefore the greatest problem in protection is organization, training, 
and discipline. The gas mask today differs little in appearance from 
the mask used during World War I, but in reality it is a much im- 
proved piece of equipment. The mask today, besides being more de- 
pendable, is more comfortable to the wearer, will give longer service, 
and allows a wider area of vision. The canister used today gives bet- 
ter protection against the smokes and the more toxic chemicals used 
in warfare. The chemicals used in the canisters have been improved, 
and the activity of the charcoal has been increased several times. All 
of these improvements add up to a better and lighter canister. Re- 
gardless of whether the mask is a training mask, a service mask, a 
diaphragm mask, or a civilian mask, the operation is similar. 

The canisters used to protect against warfare agents do not protect 
against certain gases found m industry. Ammonia and carbon mon- 
oxide, for example, which are commonly encountered m industry, are 
gases which the military and civilian defense masks will not protect 
against. 

It must be remembered that the gas mask does not supply oxygen 
or manufacture it, and for this reason it must not be worn unless there 
is a sufficient amount of oxygen present. 

Construction. The complete canister gas mask consists of three prin- 
cipal parts: the facepiece assembly, the canister, and the carrier. 

1. The facepiece assembly consists of a rubber or rubberized fabric 
facepiece containing lenses, an exhalation valve, a hose connection, 
and a connecting hose. The facepiece assembly is kept in place by an 
elastic, adjustable band 

2. The canister supplied with a mask depends upon the chemicals 
against which the mask is designed to protect the wearer. Canisters 
giving protection against one type of gas may be inefficient against 
another tjpe. There are canisters available for nearly all the known 
toxic gases, vapors, fumes, or smokes. An all-service type canister can 
be obtained that will give protection against nearly all toxic gases, 
including carbon monoxide. The canister consists of a hose connec- 
tion, one or two inlet valves, depending upon the type canister used, 
and chemicals for purifying the air to be breathed. 

3. The earner can be a metal case, a composition case, or a canvas 
case containing straps and buckles for attachment to the body of the 
wearer. 
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Operation. The mask is constructed to filter the air before it enters 
the facepiece. On inhalation the contaminated air first passes through 
the canister containing a filtration system. The filtration system com- 
prises a mechanical filter and a chemical filter. The mechanical filter 
frees the incoming air from the solid and liquid particles and the 
chemical filter absorbs and neutralizes the toxic and irritating gases 
and vapors. After the air has been purified, it enters the facepiece 
so that it can be drawn into the wearer’s lungs. Upon exhalation the 
air is expelled from the mask through the outlet valve. 

The protection given by a canister mask is due primarily to the 
canister; the other components of the mask only prevent the air from 
entering the facepiece by any other route. No canister gives protection 
indefinitely, for die life of the canister is dependent upon the quantity 
of gas it is capable of removing from the air. There must also be 
sufficient oxygen present to sustain life. If a condition arises where 
there is not enough oxjgen present, a self-contained oxygen treadl- 
ing apparatus or a supplied-air respirator must be used. In the 
former, the oxygen is carried on the wearer’s back or a device in. 
which the oxygen is generated is worn. This type of apparatus is used 
commonly in mine rescue work where carbon monoxide and methane 
gases prevail, or where oxygen-deficient atmospheres are encountered. 
It must be remembered that no mask protects an individual against 
gases that can be absorbed through the skin. In their presence, pro- 
tective clothing must also be worn. 

Fitting the Mask. The adjusting and fitting of the mask should be 
done when it is first received so that it will be ready for instant use 
and will give full protection if it is ever necessary to put it on in a 
hurry. A gas mask is individual equipment and should be used by no 
one but the owner or the person to whom it is assigned. This prevents 
spreading colds, sickness, and contamination. The time may arise 
when promptness and a perfectly fitted mask will prevent the wearer 
from being another casualty. 

Putting on the Mask, Place the thumbs on the inner side of the 
mask just below the head harness with the fingers supporting on 
the outer side of the facepiece. Thrust the chin forward and place the 
chin into the chin Mentation of the mask. Bring the head harness 
over the head with the fingers, and straighten the straps of the head 
harness at the same time. Smooth out the facepiece, beginning at the 
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chin, to eliminate creases and channels. Finally, check the mask to 
insure its proper fit. 

Checking the Mask. Place the palm of the hand over the intake 
valve on the bottom side of the canister and inhale. Jf the mask is 
properly fitted it will collapse against the face. 

Safety Line. A good precaution wherever possible is to attach a 
safety line to the person making a rescue, so that should the rescuer 
need assistance he can be reached quickly by following the safety line. 

PROTECTIVE CLOTHING 

To protect individuals against chemical warfare agents, a lot more 
knowledge is necessary than just knowing how to wear a gas mask. 
Because some of the chemicals used will blister the skin it is neces- 
sary and vitally important that some means be employed to afford 
protection. Agents that will affect all parts of the body are more likely 
to be used than those which will affect only the eyes, skin, or the 
respiratory organs. It is for this reason the vesicants such as mustard 
gas, lewisite, and the dichlorarsines are so prominent among warfare 
agents. When inhaled, the gases affect the lungs. A small amount in 
the air will cause irritation of the eyes. If the clothes become contam- 
inated, the chemicals will soon penetrate to the skin and cause bums. 

During World War I it was soon discovered that men could not 
work or fight for any length of time with the impervious garments 
they were provided with to protect themselves against the warfare 
agents. This early issue clothing being impervious to liquid and gas, 
prevented the escape of heat and water vapor from around the body, 
which made wearing it difficult for periods longer than thirty minutes. 

After World War I, more practical protective clothing was devel- 
oped that was permeable to air but was treated to carry a war-agent- 
reacting substance within the fabric. Such clothing will protect against 
vapor or light concentrations of the blister gases. To provide a more 
complete protection, underclothing should also be treated. Heavy 
special shoes, rubber boots, hood and goggles should also be worn. 
This latest type of clothing is not too difficult or uncomfortable to 
wear and may be successfully cleaned by using proper laundering 
methods. 

To lessen your chances of becoming a casualty the following regu- 
lations should be carefully followed: 
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1. Even though properly attired in protective clothing and gas mast, 
no one should enter a gassed area alone. First-aid and rescue person- 
nel should work together in team fashion and be ready to help each 
other should it be necessary. 

2. Before reporting for duty or entering a gassed area all protective 
clothing and equipment should be carefully examined and tested. 

3. Carefully check to sec that you have the proper canister for the 
agent in which you are to work. Special canisters are necessary for 
carbon monoxide, hydrogen cyanide, and the cyanide derivatives. 

4. If there is any question of there being insufficient oxygen in the 
gassed room or area use self-contained oxygen breathing equipment 
or supplied-air respirators. 

5. In the event persistent vesicant agents were used, make sure your 
stay in the contaminated area is short, even though you are wearing 
protective equipment. 

G. Upon return from a contaminated area, immediately remove all 
clothing as quickly as possible and take a thorough bath under hot 
water. Make sure die clothing you take oft is properly disposed of in 
closed metal containers so they can be destroyed or decontaminated 
later. 

DECONTAMINATION 

Decontamination is one of the most difficult problems of collective 
protection. The removal of persistent vesicants such as mustard gas 
and lewisite from materials, buildings, and earth will involve consid- 
erable supplies and labor. Everything these vesicants touch will re- 
main dangerous for several days. The most logical solution would be 
to vacate the area and buildings as soon as possible. Should there be 
some reason this cannot be done, it will be necessary to begin decon- 
tamination procedures immediately, although this is practical only on 
a small scale. All that should be decontaminated in the field are cer- 
tain small areas in highly important places. Where cities are involved 
almost all sections must be thoroughly gone over, the work being 
done as efficiently as possible. 

Where decontamination work is necessary, provisions should be 
made to obtain well-trained personnel equipped with proper protec- 
tive clothing. Showers should be provided for thorough deansing and 
dressing rooms to change from contaminated clothes to dean attire. 
Arrangements should be made for disposing of contaminated dotbing. 
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Since chloride of lime is necessary to destroy mustard gas and lewis- 
ite, huge stockpiles of this chemical should be made available. The 
method for using chloride of lime consists of making a mixture of 
three parts earth and one part chloride of lime and spreading it over 
the contaminated ground, turning it under to a depth of approxi- 
mately twelve inches. Another mixture is then spread over the top 
and finally a layer of fresh earth. Paved areas may be flushed uith 
heavy streams of water and covered with a paste of chloride of lime 
which is left on for twenty-four hours. The area is again flushed with 
streams of water and then coated with a solution of sodium silicate. 
Wood should be covered with a paste of chloride of lime, washed off, 
and the treatment repeated. Metal is first wiped down with kerosme 
or gasoline, covered with chloride of lime paste, stashed off, scrubbed 
with soap and hot water, and left out in the sun and air for as long as 
possible. Do not use chloride of lime paste on gears or machinery, 
because it will cause the metal to corrode. Clothing should be steamed 
if only slightly contaminated. Leather may be steamed or treated 
with chlorine dissolved in carbon tetrachloride. Food should be de- 
stroyed and water well boiled. If the water is contaminated with 
lewisite, or the chlorarsines it should be destroyed, because they con- 
tain arsenic. 
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In addition to the chemical treatments for poisons, there are several 
types of emergency equipment and techniques that may be called into 
use in an emergency. Those taken up in this chapter are: artificial 
respiration, the inhalator, and treatment for shock. 

ARTIFICIAL RESPIRATION— Bock Pressure-Arm Lift Method 

Never assume that death is present because signs of life are absent. 
Certain accidents cause cessation of breathing; death results a short 
time after breathing stops. 

Breathing can be carried on for the victim by alternately compress- 
ing the lungs and releasing the pressure, thereby causing a flow of 
air into and out of the lungs. This method of aid to the victim is 
known as artificial respiration. 

Many such methods have been used in the past years, and many 
types of artificial respiration are used today; but the method that is 
universally used and accepted by most organizations in the emergency 
field is the back press urearm lift method. 

STANDARD TECHNIQUE 

Position of the Victim. 

3. Place the victim in a prone position (face down). 

2. Raise and bend the victim's elbows to a point where the hands 
can be placed one upon the other with the palms of the hands facing 
downward. 

3. Place the victim’s face on the bands with the head turned to 
one side. 

4. Immediately begin artificial respiration. 
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POSITION OF VICTIM. WIT1! INDICATIONS OF 
OPERATOR'S POSITION FOR ARTIFICIAL RES- 
PIRATION, ARM LIFT METHOD 


Supplementary Related Directions. It is most important that artifi- 
cial respiration be started without delay. Have someone present 
check the victim’s mouth to make certain that there are no foreign 
objects obstructing the passages. Make sure the head is not flexed 
forward and do not allow the chin to sag, or obstruction of the respir- 
atory passages will occur. Pull the tongue forward. These important 
details must be attended to when the subject is placed into position 
or as soon after as possible If there is a slight incline of the ground, 
place the victim’s body with the head and shoulders toward the low 
part of the incline so that fluids will drain more easily from the respir- 
atory passage. A smooth rhythm is desirable when performing artificial 
respiration. Keep the victim warm, and when revived, keep him quiet 
and lying down until he is seen by a physician. 

Position of the Operator. Facing the victim, kneel on either knee. 
Kneel on both knees if it is more comfortable, placing one knee on 
each side of the victim’s head. If taking the position of kneeling on 
one knee, place that knee on the side of the victim’s head, close to the 
forearm. Place the opposite foot near the victim s elbow. Place your 
hands with the tips of the thumbs just touching on the flat of the 
victim’s back in such a manner that the heels of the hands lie just 
below an imaginary line running between the victim’s armpits. Spread 
the fingers downward and outward. 
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START1NC POSITION 


Compression Phase. From the position of sitting on your heel or 
heels rock forward until your arms are almost vertical. Keep your 
elbows straight throughout this movement and allow the weight of 
tlie upper portion of your body to exert a slow, steady, and even 
pressure downward upon the hands. This movement forces the air 
out of the Jungs. 



COMPRESSION PHASE 


Expansion Phase. When you reach the position where your arms 
are almost vertical release the pressure by taking your hands off the 
victim's back and begin your rock or roll backward. On your return 
to the original starting position grasp the victim’s arms at a point 
just above his elbows and draw his arms upward and toward you. 
Apply only enough pressure to where you feel a resistance and tension 
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of the victim’s shoulders. Keep your arms straight and as you rock 
backward the victim’s arms will be drawn toward you. When you 
reach the point where resistance is felt release his arms and let them 
drop. This completes the full operation. The purpose of the arm 
lift is to expand the chest, arch the back, and relieve the weight on 
the chest. The complete cycle takes about 5 seconds and should be 
repeated about 12 times a minute. 



LirriNC Tilt ARMS IN THE EXPANSION 
PHASE 



RELEASING THE ARMS AT THE END 
OF THE EXPANSION PHASE 


artificial respiration-mouth-to mouth method 

The following method of artificial respiration for use in reviving 
infants and small children has been adopted by the American Red 
Cross. Some authorities recommend this method for adults also 

Drawing I shows a mother using the middle finger of her right hand 
to clear the child's mouth of any foreign matter. Using the same 
finger, she holds the child’s tongue forward. 

In Drawing 2, the mother has turned the child over her right arm 
in a face-down, head-down position. 'With her left hand she will pat 
the child firmly on his back to help in dislodging any foreign object 
in the air passage. 

Drawing 3 shows the child placed on his back and the mother using 
the middle fingers of both hands to lift the lower jaw from beneath 
and behind so that the jaw "juts out." 

Drawing 4 shows the jaw being held in the "jutting out” position. 

Drawing 5 shows the mother covering the child’s mouth and nose 
with her mouth. From this position she will breathe into the child 
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with a steady, even action. With the right hand she will apply con- 
tinuous moderate pressure to the child's abdomen between the navel 
and the ribs to prevent the stomach from being filled with air. 



THE 1NHALATOR 

It has been proved through long experience that an administration 
o£ a mixture of 5% carbon dioxide for stimulation, and 95% oxygen 
for ventilation of the respiratory system, speeds recovery whenever 
the lungs have been hindered in their proper functioning. An inhala- 
tor provides this gaseous mixture when artificial respiration is being 
applied or when the victim is breathing by his own effort. 

Inhalator Instructions 

1. Open, the valve at the top of the cylinder and make sure the 
pressure gage registers the amount of oxygen remaining in the tank. 

2, Next, open the low-pressure regulating valve until the breathing 
bag becomes partly inflated. It is not desirable to fill the bag com- 
pletely, for it will then be difficult to see the bag breathe. About 50% 
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inflation will give best results. The reducing valve is opened or closed 
according to the individual’s lung capacity. Do not allow the bag to 
collapse. 

3. Make sure that the facepiece fits the victim’s face firmly, cover- 
ing the nose and mouth. This insures a constant concentration of 
oxygen at the points of inhalation. When the reducing valve is com- 
pletely open and the victim takes enough aid to collapse the bag, the 
air inlet valve or mica disc on the facepiece automatically opens, 
allowing fresh air to complete the inhalation. 

4. After the patient has started to breathe, about twenty minutes 
use of the inhaiator is usually all that is necessary. 

5. When the pressure gage shows zero, it is time to replace the 
cylinder or change to another cylinder if the apparatus is of the two- 
tanlt type. This should be done without stopping the flow of car- 
bogen. First close the valve at the head of the empty cylinder and the 
one between the cylinder and the reducing valve. Then open the valve 
at the head of the new cylinder and the valve between the new cylinder 
and the reducing valve and the inhaiator will continue its normal 
operation. 

Note. After using, sterilize the facepiece with a disinfectant solu- 
tion. Do not use steam or boiling water. 

TREATMENT FOR SHOCK 

Shock occurs more or less from all injuries. The stability of the 
nervous system is an important factor in determining the degree of 
shock present. What might be a mild case in one individual may be 
a severe case in another. This condition may vary from a slight feel- 
ing of faintness to a condition of collapse, in which the forces of the 
human body are so exhausted that death may result. 

The injury sustained is the primary cause of shock; and in many 
cases shock can be overcome by rest and retaining body heat. How- 
ever, there are cases of shock resulting from burns, abdominal injuries, 
severe crushing injuries and poisoning from strong acids and alkalies, 
where shock develops rapidly and endangers life. In these cases it is 
good emergency treatment to treat for shock while the injury is being 
taken care of. 

Symptoms. When shock occurs there is a stagnation of blood in the 
region of the abdomen. As a result— 

The pulse is rapid, weak, and irregular. 
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The face is pale, and a cold sweat is present, especially noticeable 
on the forehead. 

The body is cold and often a severe chill develops, frequently ac- 
companied by nausea and vomiting. 

The patient is weak, listless, and dull and takes little interest in 
what occurs around him. 

He may lapse into complete unconsciousness. 

Treatment. The purpose of shock treatment is to bring the accumu- 
lated blood Irom the abdominal region back into circulation, to bring 
the proper blood supply back to the brain and to the surface of the 
body where it is vitally needed, and to administer proper stimulation. 
Important procedures to accomplish these results arc— 

Wrap completely in blankets. At least four thicknesses of blankets 
beneath the patient are important and necessary. 

Place the patient on his back with the head low. This can be ac- 
complished by raising the foot of the bed or object on which he is 
lying. If the person is on the ground, place something under the feet 
and legs. 

If the victim is conscious, and only if he is conscious, give him a 
stimulant such as hot coffee or tea. 

We must bear in mind that the treatment of shock is often just as 
important as the injury itself. Since shock can result in death, it is 
important that a physician be summoned as soon as possible. 



A SCHEME FOR THE IDENTIFICATION OF POISONS 


In Chapter 2 the identification of poisons by chemical means was 
considered and Chapter 3, concerned with the special properties of 
poisons, detailed the more specific methods for identifying a given 
poison. Occasions arise in which it is important to identify a poison 
under circumstances that do not permit a full-scale toxicological exam- 
ination. Under such conditions the scheme devised by Goldstone (/)• 
may find use. This scheme can be carried out with equipment gen- 
erally available in high school and most laboratories. 

GENERAL RULES OF PROCEDURE IN THE LABORATORY 

As a general guide, the following suggestions made by Nobel (2) qre 
valuable and will be helpful in the identification of poisons. 

1. The analyst must be aware of extreme personal danger in deal- 
ing with unknown compounds. For example, an unmarked paper bag 
filled with grayish granules was found near a dead man. The granules 
were identified as calcium cyanide, a product used in commercial ex- 
terminating, which liberates hydrogen cyanide even in neutral aque- 
ous solution. Autopsy confirmed cyanide as the cause of death. 

2. The analyst must be alert to the possibility that a toxic com- 
pound found near the patient or even in the gastric contents may not 
be primarily responsible for the observed clinical picture. There are 
numerous cases, especially among suicides, where more than one poi- 
son is involved. Sometimes this occurs because the first poison is 
relatively slow acting, thus giving the victim enough time to hunt up 
another toxic substance. 

• Numbered references arc lo be found in full ai ihe end of this chapter. 
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3. By preparing a master chart of many of the capsules and pills 
manufactured by pharmaceutical houses, the analyst may simplify the 
identification of proprietary drugs. Each pill or capsule is placed in 
a test tube labeled with the trade name and chemical composition. 
Fortunately, the capsules are made in a wide range of color combina- 
tions, shapes, and sires. It is thus possible to identify an unknown 
capsule in a matter of seconds if it can be matched with one in the 
collection. A confirmatory chemical test should always be run because 
of the possibility of duplication of shape and color by different drug 
houses. 

4. The analyst may have to rely on many sources of information in 
obtaining a lead on the chemical composition of commercial and natu- 
ral products. Several books have been found to be especially helpful 
(3, 4, 5). A careful reading of the label may also give valuable infor- 
mation. The nearest Poison Control Center (see page 24) may have 
the desired information in its files. As a final recourse one may con- 
tact the manufacturer directly. 

METHODS AVAILABLE 

Nobel points out that although the total number of poisons is large, 
only about 19 compounds or their derivatives are involved in the 
majority of cases. These are antimony, arsenic; barbiturates, carbon 
monoxide, chlorinated hydrocarbons, cyanide, ethyl alcohol, fluoride, 
formaldehyde, iodine, lead, mercury, methyl alcohol, morphine, par- 
aldehyde, phenols, phosphorus, salicylate, and strychnine. Prior prep 
aration of methods, apparatus, and reagents to detect and to determine 
quantitatively these poisons in biologic fluids is to be considered as 
an initial step in adequately handling most cases of acute and chronic 
toxicity encountered by the laboratory. 

Simple methods may sometimes be selected (6, 7, 8) which are not a 
burden to a laboratory with limited space and equipment. More than 
half the poisons mentioned can be detected with the aid of glass 
Ranges, Conway dishes, and a copper coil. For example, the aeration 
of 1 microgram of cyanide ( 9 ) through an alkali-ferrous sulfate-treated 
disc of filter paper supported by two glass flanges will produce a blue 
color in 5 minutes. There are similar methods for the determination 
of carbon monoxide (10) using a palladious chloride-impregnated 
filler-paper disc, and for elemental phosphorus (11) using a silver 
nitrate-treated disc. These methods may be used quantitatively by 
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comparing the color produced with the colors of standards run under 
identical conditions. 

Conway methods have been developed for the major toxic volatile 
compounds (12). Although they usually require more time than the 
aeration methods to produce an analytic result, their simplicity is a 
compensating factor. This liability has been overcome in a blood- 
alcohol method (13) by incubating the Conway dish at 90° F for 20 
minutes. 

The utility of the Reinsch test (14) has been increased by a scheme 
of analysis able to detect amounts of mercury, bismuth, arsenic, 
antimony, selenium, and tellurium that are invisible on the copper 
collector. 

The frequency of encounter with salicylates and barbiturates is 
responsible for methods (15, 16) of their analysis being generally 
available in the clinical laboratory. The determination of other non- 
volatile poisons may require more complex methods (17, 18, 19). 
Newer techniques involving the use of filter-paper chromatography, 
ion exchange resins, and both ultraviolet and infrared absorption 
have been applied to the determination of nonvolatile poisons (20). 

Sometimes a method is too recent to have gained access to pub- 
lished volumes. This is found to be especially true in attempts to 
analyze some of the newer pharmaceutical preparations. One may 
contact the pharmaceutical firm directly for aid or consult the current 
literature. It has occurred that a firm was unable to suggest an ade- 
quate method for the analysis of their product in a biologic system, 
yet a method was located in Chemical Abstracts. 

THE GOLDSTONE SYSTEMATIC METHOD FOR POISONS 

While the Goldstone method (1) was originally designed for the 
detection of poisons in foods, it can be readily adapted to the analysis 
of vomitus, urine, and other materials. 

It is most important to note the appearance and odor of the material 
being analyzed. As is stressed in other sections of this book, these 
attributes are often indicative of the poison. Thus vomitus colored 
blue is indicative ol the presence of iodine if starch is present; it will 
be colored green if the poison was copper sulfate, Paris green, or 
Scheele’s green; it is colored brown or has the color of coffee grounds 
if add or alkaline corrosive substances are involved. 
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Odor. The presence of toxic substances such as yellow phosphorus, 
cyanides, phenols, and industrial solvents even in low concentrations 
is revealed by their characteristic odors. 

pH Value. Macerate 0.5 gm. of the sample in 2 ml. of distilled 
water in a test tube. Allow the suspended matter to settle, decant a 
few drops of the supernatant liquid on to a white spot plate, and add 
one drop of universal indicator. Compare against standard buffer 
solutions to which one drop of indicator has been added. 

Phenol: Reagents: Gibbs' Reagent: Dissolve 0.1 gm. of 2,6-dibromo- 
quinonechloroimide in 25 ml. of 95% ethyl alcohol. Stored in a brown 
glass stoppered bottle in refrigerator, it remains stable for a week. 
Discard when the solution turns brown. 

Sodium Borate Buffer Solution: Prepare a saturated solution of 
sodium biborate in water. 

Procedure. To the residue remaining in the test tube in the pH 
value determination, add 5 ml. of sodium borate buffer solution; shake, 
test with litmus paper to check the alkalinity. If the solution is not 
alkaline, add a drop or two of sodium hydroxide solution, never 
ammonium hydroxide. Allow to settle and decant or filter into an- 
other test tube. A perfectly clear solution is not essential. Divide the 
solution between two test tubes, and to one serving as a control add 
one drop of dilute phenol solution prepared by dissolving 100 mg. of 
phenol in 100 ml. of water. Now add 3 drops of Gibbs’ reagent to 
each tube and shake. The formation of the deep blue indophenol 
dye indicates the presence of phenol. 

Confirmatory Test. Transfer 10-25 gm. of sample to a distilling 
flask, cover with 75 ml. of water, make slightly acid with sulfuric acid, 
and distill 50 ml. into a separatory funnel. Shake out the distillate 
with two 25-ml. portions of ethyl ether and evaporate the combined 
ether extracts slowly on a steam bath. Take up the residue in 5 ml. 
of sodium borate buffer solution, then add three drops of Gibbs’ 
reagent. The presence of phenol is confirmed by the formation of the 
deep blue indophenol dye. 

Cyanides, Yellow Phosphorus, and Zinc Phosphide. Reagents: Am- 
monium Molybdate Solution: Dissolve ID gm. of molybdic add, MoO a , 

In a mixture of 15 ml. of ammonium hydroxide solution (sp. gr. 0.90) 
and 27 ml. of water. Cool and pour slowly with constant stirring into 
a cool mixture of 49 ml. of nitric acid (sp. gr. 1.42) and 115 ml. of 
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•water. Keep in a warm place for several days or until a portion heated 
to '10° C deposits no yellow precipitate of ammonium raolybdiphos- 
pliate. Decant solution from any sediment and preserve In a glass- 
stoppered bottle. 

Picric Acid Test Paper: Wet a sheet of filter paper with a saturated 
water solution of picric add and allow excess liquid to drain. Air-dry 
and cut into strips lx? cm. 

Procedure . Macerate 50 gm. o£ sample in 50 ml. of water in a 250-tnl. 
Erlenmeyer flask and add 10 ml. of tartaric add solution. Suspend 
over the surface of the liquid a test paper strip moistened with a drop 
of silver nitrate solution, prepared by dissolving 10 gm. in water and 
diluting to 100 ml., and a picric acid test paper strip moistened with 
a drop of sodium carbonate solution. Warm the mixture for 15 min- 
utes at 50° G on a steam bath. Presence of hydrocyanic add is indi- 
cated by a red rose coloring of the picric acid paper. Blackening of 
the silver nitrate pape. may indicate the presence of yellow phosphorus 
or zinc phosphide. Volatile substances such as formaldehyde, formic 
acid, and hydrogen sulfide also blacken silver nitrate; hence a positive 
paper strip test must be confirmed by the distillation test. 

Confirmatory Test. Suspend 25 gm. of the sample in 200 ml. of 
water, make slightly add with sulfuric acid, and distill in a dark room 
using an ordinary distilling apparatus with an upright condenser, or 
preferably dial described by McNally (21). Presence of yellow phos- 
phorus is confirmed by the appearance of a luminous ring in the upper 
pan of the condenser. Minute amounts of hydrocyanic add and yellow 
phosphorus will reveal their presence by characteristic odors if the 
condenser exit is cautiously smelled. If zinc phosphide is present 
phosphine is generated and this also has a very characteristic odor. 
Allow the vapors to condense into a flask containing a few milliliters 
of dilute nitric add. Phosphorus and phosphine are oxidized to phos- 
phoric add, which is precipitated as the yellow molybdiphosphate on 
the addition of ammonium molybdate solution. 

Reinsch Test for Arsenic, Antimony, Bismuth, Mercury. Add 20 ml. 
of concentrated hydrochloric acid to the Erlenmeyer flask containing 
the material used in the paper strip test for phosphorus and cyanide. 
Drop in it a strip of dean, burnished copper foil about 1 cm. square 
and allow to simmer on a hot plate for one-half hour. The presence 
of arsenic, antimony, or bismuth is indicated by deposition of a bluish- 
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black plating of the reduced metal on the copper foil. Mercury salts 
deposit a shiny silvery plating of the free metal. 

Confirmatory Tests. Carefully wash the plated copper foil with 
water, dry with alcohol and ether, place in a small dry test tube and 
cautiously heat over a small (lame. Arsenic, antimony, and mercury 
are deposited on the cooler area of the inner surface of the tube di- 
rectly above the copper foil. Examine through a low powered micro- 
scope. Arsenic, as the tnoxide, is deposited in characteristic octahedral 
crystalline form, mercury as a mass of minute opaque globules, and 
antimony as an uncharacteristic amorphous smudge. Bismuth does 
not volatilize, but its presence can later be confirmed in the ash of the 
sample. 

Ashing. Transfer 50 gm. of the sample to a porcelain crucible, wet 
down with 1 ml. of saturated sodium carbonate solution, dry in an 
oven, carefully burn over a Bunsen flame, and complete to a gray or 
white ash at 500° C in a muffle furnace. 

Fluorides: Apparatus: Fluoride Etching Crucible: A satisfactory 
crucible for performing the etching test for fluorides is not available 
commercially but may easily be fashioned in the laboratory. 

Place a 30-ml., tail-form, porcelain crucible on a wire gauze over a 
Bunsen burner and melt sufficient printer’s linotype metal to almost 
fill the crucible. After cooling remove the mold by gently tapping the 
overturned crucible. Clamp the mold in a turning lathe and bore out 
to shape and approximate dimensions shown in the figure. Place the 
top edge against a piece of sandpaper set on a flat surface and rub 
until smooth. For the cover, hammer a slug of lead on a flat metal 
surface to a thickness of I mm. and cut to size with a pair of shears. 
Smooth with sandpaper and punch a hole in the center. 

Clean after each test by soaking in hot alkali solution and scrubbing 
with a wad of steel wool. 

Procedure. Transfer a portion of the ash to a metal etching test 
crucible, moisten with a drop of water, and cautiously add concen- 
trated sulfuric acid, drop by drop, until effervescence ceases. Wet the 
top edge of the crucible with sulfuric acid to form a seal, place cover 
on and set a glass microscope slide over hole in cover. Heat the cruci- 
ble on a hot plate for 1 hour, wash and dry the slide and examine its 
surface for any etching produced by the generation of hydrofluoric 
acid. When the etching is very light due to small concentration of 
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fluorine, breathing on it will render it more distinct, or its roughness 
may be felt by gently scratching with the fingernail. 



FLUORIDE ETCH INC 
CRUCIBLE AND COVE* 

Hydrofluoric acid in the presence of a borate forms a volatile boro- 
fluoridc which does not have an etching action on glass. Hence, when 
boron is present its interference must be eliminated by a separation of 
calcium borate from calcium fluoride based on the insolubility of 
the latter in dilute acetic acid (22). 

In a similar manner, hydrofluoric acid reacts with silica to form 
the volatile fluosilicic acid, and this too lacks the ability to etch a 
glass surface. Here, however, it is unnecessary to make a separation, for 
the formation of fluosilicic acid serves as the basis of an even more 
sensitive test for a soluble fluoride than the etching test, lor which it 
may be substituted or used as a confirmatory test, in the manner 
adapted by Gcttler and Ellerbrook (23) for die detection of fluorine 
in tissues. 

Confirmatory Test. Transfer a pinch of the dry ash to a 5-ml. por- 
celain crucible, mix with an equal amount of powdered glass or silica, 
cautiously add a few drops of concentrated sulfuric acid, and imme- 
diately cover with a microscope slide from the under surface of which 
is suspended a small drop of sodium chloride solution. Place the 
crucible on a hot plate maintained at a temperature of 150° C and 
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put a drop of cold water on the upper surface of the slide directly 
over the suspended drop, to retard evaporation. After 5 minutes 
heating remove the slide, allow the suspended drop to dry in the air, 
and examine under a microscope (450 magnifications) for six-pointed 
stars or hexagonal crystals of sodium fluosilicate. Ten micrograms of 
fluorine under this treatment should be detected without difficulty. 

Borates. Dissolve the remainder of the ash in 20 ml. of water and 
make slightly acid to litmus paper with hydrochloric acid. Moisten 
a strip of turmeric test paper with a drop of the solution and allow 
to dry in air. Presence of a borate is indicated by a cherry red coloring 
of the test paper, which changes to a dark blue-green on wetting with 
a drop of ammonium hydroxide and is restored to the blue-green by 
acid. 

Soluble Barium Salts. Add 5 ml. of concentrated hydrochloric acid 
to the solution of the ash obtained in the test for borates, and evapo- 
rate to dryness on a steam bath. Redissolve the residue in 25 ml. of 
hot water, filter, and wash into a I25-ml. Erlenmeyer flask. To I ml. 
of the filtrate in a test tube add a few drops of dilute sulfuric acid. 
A white precipitate of barium sulfate indicates the presence of a solu- 
ble barium salt. 

Lead, Bismuth, Copper, and Cadmium. Pass a current of hydro- 
gen sulfide gas through the filtrate obtained in the test for barium 
salts for 15 minutes and allow to stand until the precipitate coagulates. 
Pass through a paper filter, wash, and retain the filtrate for the detec- 
tion of zinc and thallium. The precipitate, which may contain tin, 
lead, copper, bismuth, and cadmium is subjected to the procedure for 
separating and identifying metals of this group.* 

Zinc- Boil the filtrate obtained in the separation of the copper 
group to remove hydrogen sulfide and make alkaline with saturated 
aqueous sodium carbonate solution, precipitating zinc, iron, and the 
alkaline earth metals. Filter, w'ash with water, and retain the filtrate 
for the detection of thallium. Return precipitate and paper to the 
original flask, add 25 ml. of dilute hydrochloric acid, 5 ml. of bromine 
water to oxidize any iron present, boil to remove excess bromine, and 
add an excess of ammonium hydroxide to precipitate iron and alka- 
line earth phosphates. The zinc remains in solution. Cool, filter into 

• Detailed in Chapter V of Jacobs, The Chemical Analysts of Foods and Food 
Products, 3d edition. Van Nosirand, Princeton, 1958. 
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a Nessler tube, add 10 ml. of hydrochloric acid (1:1), then I ml. of 
3.5% potassium ferrocyanide solution and dilute to 300 ml. The 
presence of zinc is indicated by the formation of a white precipitate 
of zinc ferrocyanide. Since many foodstuffs, particularly the proteins, 
contain small amounts of zinc, it is advisable for the analyst to run a 
control along with the sample to accustom himself to estimate roughly 
small concentrations of zinc. Pipette 2 ml. of standard zinc chloride 
solution, add the reagents, and compare the turbidities in the two 
tubes. Prepare the standard zinc chloride solution by dissolving 
•exactly 100 mg. of chemically pure zinc in hydrochloric acid and 
dilute to 1 liter. Each milliliter of this solution is equivalent to 0.1 
mg. of zinc 

Thallium. Reagent: Sodium Polysulfide Solution. Dissolve 48 gm. 
of sodium sulfide, Na 2 S*9H 2 0, and 4 gm. of sodium hydroxide in 
water, add 1.6 gm. of powdered sulfur, shake until sulfur dissolves, 
filter, and dilute to IttO ml. 

Procedure. Add 1 ml. of sodium polysulfide solution to the alkaline 
filtrate obtained in llie detection of zinc. A brown precipitate of 
thallium sulfide indicates the presence of thallium. Let stand until 
the precipitate coagulates, filter and wash, and dissolve the precipitate 
in a few cubic centimeters of dilute sulfuric add; boil to remove 
hydrogen sulfide, cool, and neutralize exactly with ammonium hydrox- 
ide, using litmus paper as indicator. 

Confirmatory Test. Divide the solution into two equal portions in 
test tubes. Make one portion slightly alkaline with ammonium hy- 
droxide and add 1 ml. of 10% potassium iodide solution. A yellow 
crystalline precipitate of thallium iodide is formed. To the other test 
tube add 1 ml. of 5% potassium chromate solution, produdng a 
yellow preapitate of thallium chromate. 

Alkaloids. Reagents: Mercuric Chloride Solution: Dissolve 5 gnu 
of mercuric chloride in water and dilute to 100 ml. 

Platinic Chloride Solution: Dissolve 5 gm. of platinic chloride, 
H»PtCl 8 *6H20, in water and dilute to 100 ml. 

Wagner's Reagent; Dissolve 1.27 gm. of iodine and 2 gm. of potas- 
sium iodide in water and dilute to 100 ml. 

Procedure. Transfer 50 gm. of sample to a Florence flask, macerate 
in 50 ml. of 80% alcohol, add 5 ml. of tartaric add solution and reflux 
on a steam bath for 1 hour. Connect the flask, with a suitable con- 
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denser and distill over 5 ml. of liquid, retaining this for the detection 
of methanol and formaldehyde if the nature of the material is such 
that the presence of either or both of these substances is suspected- 
Filter the mash, wash well with 80% ethyl alcohol, and evaporate the 
filtrate on a steam bath to a volume of 5 ml. Slowly add 50 ml. of 
95% ethyl alcohol, stirring and breaking up any clumps formed with 
a glass rod, again filter and wash with ethyl alcohol. Evaporate on a 
steam bath to remove the alcohol, dilute to a volume of 25 ml. with 
water and transfer to a separatory funnel. Extract with three 25-mi. 
portions of ethyl ether, wash the combined ether extracts twice with 
2-ml. portions of water, and add the washings to the original water 
solution. This ether extract from acid solution may contain in addi- 
tion to fat such compounds as salicylic acid, acetylsalicylic acid, barbi- 
turic acid, acetanilid, chloral hydrate, DDT, phenols, and organic 
solvents, which may be tested for if their presence is suspected. 

Make the water solution distinctly alkaline to litmus paper with 
ammonium hydroxide solution and extract with three 25-ml. portions 
of ethyl ether, followed by two extractions with 25-ml. portions of 
chloroform. Retain the water solution for the detection of oxalates. 
After washing the combined solvent extracts with several 2-ml. por- 

CHARACTERISTICS OF MICROCHEMICAL TESTS FOR ALKALOIDS U8) 

Alkaloid Reagent Description of Crystals 

Atropine Wagner's Rods and triangular plates, singly and 

in groups 

Brucine Mercuric chloride Transparent, rectangular plates and 
rosettes of thin plates 
Cocaine Platinic chloride Delicate feathery crystals 
Codeine Wagner's Red-brown precipitate, crystallizing in 

yellow blades, extending in branches 
Heroin Platinic chloride Spherical clusters of golden yellow 
needles, around a nucleus 

Morphine Wagner’s Heavy red brown precipitate in shin- 

ing overlapping plates extending in 
branches 

Nicotine Mercuric chloride Radiating transparent blades in slight 
excess of H,SO,. Feather-like blades 
with na 

Pilocarpine Tlatinic chloride Layers of thin, yellow triangular plates 
Strychnine Plaunic chloride Ousters of wedge shaped needles mov- 
ing about in the field 
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lions of water, pass through a dry paper filter, evaporate slowly on a 
steam bath to remove the solvents, and take up the residue in four 
drops of water. 

Of the common alkaloids this residue may contain atropine, bru- 
cine, codeine, heroin, morphine, cocaine, nicotine, pilocarpine, and 
strychnine. With a glass rod transfer three separate drops to a glass 
microscope slide. To the first drop by means of a glass rod add a 
drop of Wagner’s reagent, to the second a drop of mercuric chloride 
solution, and to the third a drop of platinic chloride solution. The 
formation of a precipitate in any of the drops indicates the presence 
of an alkaloid. For identification, examine the slide under a micro- 
scope without stirring or covering (100-150 magnifications) and com- 
pare crystal characteristics with known controls prepared in the same 
manner, and alsowilh comparison chart. Confirmatory tests for specific 
alkaloids may then be applied. 

Oxalates. Make the water solution obtained in the extraction of 
alkaloids slightly acid with hydrochloric acid and warm on a steam 
bath to remove residua] ether and chloroform. Add ] ml. of calcium 
chloride solution, prepared by dissolving 10 gm. CaCI 3 in water and 
diluting to 100 ml.; make ammoniacal, filter, and wash the precipitate 
with water. Rcdissoive the precipitate in 5 mi. of hot dilute hydro- 
chloric acid, filter, wash with water, and evaporate the filtrate almost 
to dryness on a steam bath. Cool, take up in 25 ml. of 95% alcohol, 
and then add 25 ml. of ether. Filler through paper and repeat if 
necessary until a clear solution is obtained. Evaporate off the ether 
and alcohol on a steam bath and take up residue in a few milliliters 
of water. Add I ml. of calcium chloride solution and make amraoni- 
acal. The presence of oxalic acid is indicated by the formation of a 
white, silky precipitate of calcium oxalate. 

Confirmatory Test. Filter the precipitate, wash with water, and 
dissolve in a small amount of hot dilute hydrochloric add. The de- 
color iza lion of a drop of potassium permanganate solution added 
confirms the presence of oxalic acid. 

Methyl Alcohol and Formaldehyde. Reagent: Chromotropic Add 
Solution: Dissolve 5 mg. of chiomotropic acid, l,8dihydroxyivaphtha- 
lene-3,frdisulfonic acid, in 10 ml- of a mixture of 9 ml. of concentrated 
sulfuric add and 4 ml. of water. 

Procedure. Transfer 1 drop of the distillate obtained in the extrac- 
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don of alkaloids to each of two test tubes. To the first tube add a 
drop of water, a drop of phosphoric acid solution, a drop of potas- 
sium permanganate solution, let stand for 1 minute, then add sodium 
bisulfite solution drop by drop until the permanganate color is dis- 
charged. If a brown color remains, add another drop of phosphoric 
acid solution. To both tubes now add 5 ml. of freshly prepared 
chromotropic acid solution and heat in a water bath at 60° C for 10 
minutes. The appearance of a violet color in both tubes indicates the 
presence of formaldehyde and possibly methyl alcohol. If the color 
appears only in the tube oxidized with permanganate, then methyl 
alcohol alone is present. 
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APPENDIX 


GLOSSARY 

Many of the words in this glossary are ordinarily familiar only to the phy- 
sician. Their alphabetical arrangement will assist you in familiarizing your- 
self with and understanding better all the information in this manual. In 
many cases the definitions are in the restricted sense as applied to the field 
of poisons; for their wider meanings see any standard dictionary. 


abdomen 

abortion 

absorb 

absorbent 

absorption 

accidental 

acetates 

acid 

acrid 

acute 

addict 

addiction 

administer 

administration 

adrenaline 


affinity 
afterdamp 
alimentary canal 


The lower part of the belly. 

Miscarriage; failure to mature. 

To drink in; to suck up. 

A substance that increases the absorption of diseased 
tissue. 

The act of absorbing. 

Happening unexpectedly or unintentionally. 

Salts formed by the reaction of acetic acid and a base. 

Sour; any compound containing hydrogen replaceable 
by metals. 

Sharp; having a biting taste; pungent. 

Attended with severe symptoms and coming speedily to 
a crisis. 

One who takes a drug habitually and cannot endure to 
be deprived of it. 

A state of habituation to taking a drug such that dep- 
rivation is not tolerated. 

To apply; to tender. 

The act of applying. 

An extract from the secretion of the suprarenal glands, 
used as a stimulant or astringent. 

Attraction between bodies to form compounds. 

Carbon dioxide accumulated in mines, etc. 

The lube from mouth to anus, through which food 
passes. 


211 
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alkali 

alkaline 

alkaloid 

alloy 

alpha particle 
alpha rajt 

analgetic 

analogous 

analysis 

analytical 

anatomical 

anemia 

anesthetic 

aniline 

antacid 

antidote 

antiemetic 

antipyretic 

antiseptic 

antUpatmodic 

antisymotie 

aperient 

apoplexy 

aqueous 

artificial 

respiration 

asphyxia 


astringent 

avoir. 


bacillus 

bacteria 


An y acid-destroying compound that turns litmus blue. 

Having the qualities of an alkali. 

An organic nitrogen base, of vegetable origin, usually 
toxic. 

A compound or mixture of elements, at least one of 
them a metal, e.g. brass, an alloy of copper and zinc. 

A positively charged helium nucleus. 

A stream or beam of alpha particles moving at similar 
speeds in the same direction. 

A substance that relieves pain. 

Presenting some resemblance. 

The resolution of anything into its constituent elements. 

Resolving into constituent parts; pertaining to analysis. 

Belonging to anatomy, the science of the structure of 
animals or of the art of dissecting animals. 

A deficiency of the blood causing ill health, paleness. 

Producing loss of feeling or insensibility to pain; any 
substance used to produce this effect 

A substance furnishing brilliant dyes. 

Any substance that neutralizes adds. 

A couotcrpoison; that which counteracts anything nox- 
ious See page 32- 

Any substance used to check, vomiting. 

Any substance that reduces fever. 

Any substance that checks the growth of bacteria. 

Any substance that lessens convulsions and musde con- 
traction. 

Any substance that checks germ action. 

Any substance that produces bowel movements. 

A sudden stroke, usually caused by effusion of blood in 
the brain. 

Of the nature of water, made from water. 

A method of giving breath to a person manually. 

Suspended animation caused by shortage of oxygen in 
the blood; cessation of the motions of the heart, as in 
drowning or suffocation. 

A medicine that causes contraction of the musde fibers 
and hardens tissue. 

The abbreviation used in this book for avoirdupois 
weight. 

Microscopic, rodlike form of bacteria; some badlli art 
capable of causing disease. 

A widely distributed group of microscopic one-celled 
organisms, living on dead or live organic matter (and 
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beta particles 

beta rays 
bile 


bleaching 

brittle 

bromides 

bronchitis 

bronchopneumonia 


some on inorganic matter) and causing a great variety 
of processes and conditions affecting animal and vege- 
table life, e.g , decay, disease. 

Negatively charged particles (electrons) emitted at high 
velocities from radioactive substances. 

Streams of beta particles. 

A greenish, bitter fluid secreted by the liver; galL 

Substances that increase the appetite and the flow of 
gastric juice. 

Act or art of whitening, especially by chemical processes. 

Fragile; easily broken. 

Compounds of bromine and some metal, as potassium 
bromide. 

Inflammation of the mucous membranes of the bron- 
chial tubes. 

Inflammation of the lungs. 


cachexia General ill health and undemutrition. 

calibrations Corrections, as of the errors in a thermometer. 

capsule A small envelope of gelatin containing medicine. 

carbonaceous Of carbon. 

cardiac Of the heart. 

cardiac depressant A heart depressor; that which lessens heart activity and 
causes the heart to beat more slowly and more weakly. 
cardiac stimulant A heart stimulant, that which increases heart activity 
and makes it beat faster and stronger. 
catalyst A substance which speeds up chemical change without 

itself being diminished or increased m quantity. 
cathartic A substance that causes bowel movement. 

caustic A substance that has the power to eat away animal 

tissue by chemical action. 

cauterizing Burning or searing with a hot iron or with some caustic 

agent, as of a wound, to destroy morbid tissue. 

ceramics Pottery; baked substance containing clay. 

cerebral depressants Substances that lessen brain activity. In large doses they 
induce sleep. 

cerebral stimulants Substances that increase brain activity and make the 
patient brighter, more talkative, and more active. In 
large doses they produce ha 11 uci nations, convulsions, 
delirium, etc 

characteristic Of the nature of: typical of. 
chemical Produced by. or used in operations of chemistry. 

chemical analysis Resolving a substance into its elements through chemical 
means and determining their nature and proportions. 
chokedamp Carbon dioxide accumulated in mines, etc 

chronic Continuing for a long lime, as a disease 



cinnabar 

circulation 

clammy 

colic 

collapse 

coitus 

combustible 

combustion 

components 

compound 

compounded 

concentrated 

concentration 

constipation 

constituents 

contaminated 

contracted 

converted 

fomndjanl 

Convulsion 

convulsive 

corpuscles 

corrosive 

corundum 

countenance 

counter irritant 

crude 

crystal 

crystalline 

cyanosis 

cylinder 


Red sulfide of mercury. 

Flow o£ blood through the body from and back to the 
heart. 

Sticky; moist. 

A painful disorder in the abdomen. 

Sudden failure; sudden prostration. 

Unconsciousness from which the patient cannot be 
aroused by external stimulants. 

Capable of taking fire and burning. 

The act of burning. 

Parts of a mixture; ingredients of a mixture. 

Any substance composed of two or more chemical ele- 
ments. 

Mixed or combined, as of drugs. 

Increased in strength or proportion. 

Strength, proportion of materia] dissolved. 

Clogging of the bowels. 

Parts of a compound; ingredients of a compound. 

Soiled; corrupted; polluted; tainted. 

Shrunk; made smaller. 

Changed from one state to another. 

A subsun ct that products convulsions. 

Any violent motion or agitation; spasm. 

Marked by involuntary contraction of the muscles. 

In anatomy, cells, as red or white corpuscles, in the blood. 
Any subsunce that cats away. 

A very hard mineral substance used in abrasives. 
Features; face. 

Any subsunce relieving inflammation in remote tissues 
and organs. 

Raw; in natural sute. 

Any substance whose constituent elements have assumed 
a regular geometric pattern. 

Resembling crystal; transparent 

Blue discoloration of the skin from lack of oxygen in 
the blood. 

A body of roller-hkc form. 


deceased 

deUriani 

delirium 

demulcent 

deodorant 

deodoriser 

depressant 


Dead. 

An agent causing delirium. 

A fever of the brain. 

A subsunce used to soften and soothe. 

A subsunce Urn destroys foul odors. 

A subsunce used to disinfect and to deprive of odor. 

A subsunce that lessens activity, generally lowering the 
spirit 
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depression 

detergent 

diaphoretic 

diarrhea 

dilate 

dilute 

disinfect 

disinfectant 

dissolution 

dissolve 

distillation 


dose 


A low state of spirits. 

A substance used to clean the skin and wounds. 

A substance used to cause perspiration. 

A frequent purging of the bowels. 

To increase or widen in all directions. 

To diminish the strength of, by mixing. 

To free from infectious matter. 

A substance used to free from infectious matter. 

The act of dissolving, breaking up; decomposition. 

To make a solution of. 

The process of heating a mixture until one or more com- 
ponents become vapor; the vapor is then condensed to 
liquid form. 

The quantity of medicine taken at one time. See page 
14. 


dram 

drug 


drug habit 
dyspnea 


The eighth part of the apothecaries' table or fluid ounce. 

Any substance used primarily as a medicine; in particu- 
lar, one of the habit-forming drugs, as morphine, her- 
oin, cocaine. 

The tendency to repeat the use of a drug to produce 
pleasure or relieve craving. 

Difficult or labored breathing. 


edema 

edible 

electrolysis 

elen^nt 

eliminate 

emetic 

epigastric 

epigastrium 

eruption 

eschar otic 

esopnagus 

evacuate 

evacuation 

evaporate 

exhaustion 

exhilaration 

expectorant 


Accumulation of body fluid in the connective tissue, 
marked by swelling. 

Fit to be eaten. 

The separation of a compound into its several parts by 
electricity. 

A substance that cannot be analyzed or broken down 
into other substances by ordinary chemical methods. 

To expel from the system. 

A substance used to induce vomiting See page 30. 

Pertaining to the abdominal region. 

A region of the abdomen. 

Act of bursting forth 

A caustic, a substance that destroys the skin it touches. 

The canal, about 9 inches in length, extending from the 
pharynx to the stomach. 

To make empty, to empty out. 

Act of emptying. 

To pass off in sapor. 

A state of being completely weary. 

Animation; unusual gaiety 

A substance that increases the discharge of mucus or 
other fluids frem the lungs and throat. 
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extract 

extremity 

exudation 

fabric 
fatal dose 

feces 

fermentation 


filter 

filtrate 

filtration 

flakes 

flexible 

fluid 

formula 

fume 

fumigant 


fumigating 
functioning 
fungicide 
fungus growth 

fusible 

fusion 


gamma rays 


gaseous 

generated 

genitals 

germicidal 


POISONS 

To pull or draw out (verb); that which is extracted or 
gotten out of a mixture (noun). 

Arm or leg; terminal end of any organ, hand or foot 

A discharging through the pores. 

Textiles; material. 

The smallest amount of a substance that is known to 
have caused the death of an adult 

Excrement; the discharge of the bowels. 

A decomposition produced by microorganisms in an or- 
ganic substance, such as the decomposition of sugar by 
yeast or the souring of milk. 

A strainer; an apparatus used for clearing or purifying 
liquids 

The liquid that runs through the filter, as distinguished 
from the solid precipitate that remains on the filter. 

The process of removing suspended matter from a liquid 
by passing it through something porous. 

Scalelike particles, as of snow. 

Easily bent; pliant; supple. 

Though gases as well as liquids are considered fluids, in 
this book the term implies a liquid- 

A group of symbols expressing the composition of a 
chemical compound. 

To send forth as smoke and vapor (verb); the smoke or 
vapor (noun). 

A substance such as a poisonous gas or liquid which can 
form a vapor easily that is used to kill rodents, in- 
sects, and microorganisms. 

Act of using fumigants for the destruction of pests. 

Performing. 

A chemical used to kill a fungus growth. 

One of the nongreen plants, including molds, mush- 
rooms, toadstools, etc that feed upon organic matter. 

Capable of being melted or liquefied. 

The act of melting, or state of being melted; the blend- 
ing together of things. 

Electromagnetic radiations of very short wave length, 
shorter than x-rays and therefore very penetrating; 
they are emitted in reactions involving radioactive 
changes. 

In the form of gas. 

Produced; originated by chemical or physical processes. 

The sex organs. 

Destructive of bacteria. 
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germicide 

glucosides 


grain 

gram 


granular 

granules 

gums 


Any substance used to lull bacteria. 

Any member of a series of compounds that may be re- 
solved by an arid into glucose (a sugar) and another 
principle. 

The twentieth part of a scruple in apothecaries' weight. 

A unit of weight in the metric system, the weight of a 
cubic centimeter of pure water at its maximum den- 
sity, which is reached at 3.98° C. Abbreviated gm. 
in this book. 

Consisting of grains; grainy. 

Small particles. 

Juices that exude from trees and thicken on the surface. 


hallucination 

havoc 

hemoglobin 


herbicide 

homicide 

horizontal 

Iwrmones 

hygroscopic 

hypnotic 

hypodermic 

hypodermically 

hysteria 


Illusory perception, as "seeing things," or "hearing 
voices." 

Devastation. 

A substance contained in the red corpuscles of the blood 
that gives the blood its color, combines with oxygen 
in the lungs, and transfers it to the rest of the body. 

A chemical used to kill weeds and plants. 

The killing of one person by another. 

Parallel to the horizon, lesel. 

Substances contained in glandular secretions that affect 
the functioning of various parts of the body 

Having the property of absorbing moisture from the air. 

A substance tending to produce sleep. 

Introduced under the skin, as a medicine. 

By introduction under the skin. 

Uncontrollable emotional excitement. 


idiosyncrasy 

incapacitation 

induce 

infected 

infection 


inflammable 

tn/tammaficm 

ingested 

ingestion 

ing, edient 

inhalation 

inhalator 

insecticides 


A characteristic trait peculiar to an individual. 

Loss of fitness; loss of physical or intellectual power. 

To lead by persuasion or argument; bring on. 

Tainted with disease, poisoned. 

Invasion of and growth within an organism, like a hu- 
man being, of harmful bacteria, viruses, or other micro- 
organisms, with consequent development of disease. 
Easily set on fire. 

Redness and swelling of any part of the body, accom- 
panied by heat and pain. 

Taken into the stomach. 

Act of taking into the stomach. 

A component part of any mixture. 

The breathing in of air. 

A device aiding supply o! oxygen to a patient. 
Substances used for killing bugs, ffics, and other insects. 
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insoluble 

intense 

inteitinet 

intolerant 

intravenously 

irritant 

irritative 

jaundice 


laboratory 

laryngeal 

larynx 

lethal 

lueifer 

Luminal 

luminous 

luster 

lustrous 


Incapable of being dissolved- 

Extreme in degree. 

The much-coiled canal or tube extending from the 
itomach to the anus. 

Unable to bear or endure. 

Into the veins by injection. 

That which irritates. 

Exciting or provocative; a substance that increases action. 

A disease characterized by yellowness of the eyes and 
shin, and caused by a suffusion of bile. 

A place for scientific operations and experiments. 

Pertaining to the larynx. 

The upper part of the windpipe; a cavity containing the 
vocal cords. 

Mortal; deadly. 

A wood match tipped with a substance that is ignited by 
friction. 

(I) A trade name for a hypnotic; (2) pertaining to the 
lumen of a blood vessel. 

Bright; lustrous; giving forth or spreading light. 

Brightness, shine from reflected light; gloss. 

Bright; glossy: shiny. 


malleable 


mama 

maniacal 

medium 

metallic 

mg. 

microgram 

milligram 

minim 

ml 


morbid 

mortality 

mucous membrane 
mutilate 


Capable of being worked or extended into a sheet by 
being hammered out. 

Madness, especially of the excited or elated type. 

Raving with madness 

That in which anything moves or through which it acts. 

Pertaining to or resembling a metaL 

Abbreviation for milligram. 

The thousandth part of a milligram, or one millionth of 
a gram. 

The thousandth part of a gTam; .0154 of a grain. 

One sixtieth part of a dram; a single drop. 

Abbreviation of milliliter, the thousandth part of a liter. 
In practice it does not differ from the cubic centi- 
meter. 

Sickly; unhealthy; caused by disease. 

Death or death rate. 

The lining of the canals and cavities of the body. 

To maim; to destroy by removing an essential part. 


narcotic 

nausea 


A drug producing sleep. 

A desire to vomit; being "sick to one's stomach.' 
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necrosis 

neurologic 

neutralize 

neutron 

nontoxic 

notoriety 

noxious 


obesity 
octahedral 
oleoresin 
opaque 
optic nerve 

organic 

oxide 
oxidize 
oxidizing 
oxidizing agent 

pallor 

palpitation 

pancreas 

paralysis 

paralyzing 

parasite 

pathogenic bacteria 
pellet 

persevering 

perspiration 

pharynx 

pigments 
pliable 
polluted 
post mortem 
ppm. 

precipitate 

preservative 


Gangrene, especially of the bone. 

Pertaining to the nervous system. 

To render inactive; to destroy the characteristics of by 
chemical means or combination. 

An elementary particle with no electric charge and 
about the same weight as a proton. 

Not poisonous. 

The state of being well known, especially in an undesir- 
able sense. 

Harmful; injurious, deadly. 


Excessive fatness. 

Having a form bounded by eight triangular surfaces. 

A natural mixture of resins and volatile essential oils. 
Not transparent, not allowing light to pass through 
The nerve running from the eye to the centers of vision 
m die brain. 

Pertaining to a living organ or organs; in chemistry, 
containing carbon. 

A compound of oxygen and another element. 

Combine with oxygen or any other nonmetal. 

The act or process of becoming oxidized. 

Any substance that can oxidize other substances. 

Paleness; wanness. 

A violent beating of the heart. 

A gland in the abdomen beneath the stomach. 

Loss of power to move at will or to feel m any part of 
the body. 

Impairing the control or energy of a body or limb 
A plant or animal that lives at die expense of another. 
Bacteria causing disease. 

A little ball. 

Continuing steadfastly. 

Sweating, sweat, die saline fluid given off in the process. 
Cavity forming back part of mouth and ending in the 
esophagus. 

Coloring matter, as in paints, tissue, or other bodies. 
Eaiy ro bend; yielding; flexible. 

Fouled; unclean, corrupted. 

After death. 

Abbreviation for parts per million. See page M5. 

An insoluble substance formed in a solution by chemi- 
cal reaction. 

A substance that prevents decay. 
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prism 


pungent 

purging 

rapidity 

react 

reagent 

rectum 

reflex 


refrigerant 

retin 

respiration 
respiratory failure 
respiratory tract 

retard 

retching 

rigid 

rigidity 

rigor 

rigor mortis 
rodenticide 

sac char at ed 

salicylate 

saline 


salivation 

salt 

saponin 

sardonic 

saturated 

saturation 


POISONS 

A *olid whose two ends are identical in sire and shape, 
and parallel; and whose sides are parallel four-sided 
figures. 

Acrid; sharply aliening the taste or smell; sharply pain- 
ful. 

Free evacuation of the bowels. 

Swiftness: quickness. 

In chemistry, to undergo a chemical change. 

Any substance used to take part in a chemical reaction. 
Terminal part of the large intestine, about 8 inches Jong 
in the adult. 

A nerve impulse directed back to a muscle without tak- 
ing time to travel to the brain, such as the protective 
action that instantly lifts the hand when it touches a 
hot stove. 

A substance or material that can be used for cooling 
purposes. 

Hardened sap that exudes from trees and plants. 

The act of breathing. 

Failure to breathe. 

The group of organs, including the pharynx, trachea, 
and lungs, serving for respiration. 

Hinder; delay. 

Attempting to vomit. 

Not easily bent; stiff. 

Want of pliability; property of resisting change in shape. 
State of being rigid. 

Stiffening of the body after death. 

A chemical used to kill rodents, that is, rats, mice, etc. 

Sweetened. 

A salt of salicylic acid. 

Containing salt, j.e., sodium chloride, salty; water con- 
taining the same proportion of salt as is found in the 
blood. 

Excessive secretion of saliva. 

A product formed by neutralization of any acid with any 
base; specifically, sodium chloride (ordinary table salt). 
An expectorant, emetic, and alterative glucoside from 
Saponana officinalis. 

Forced, heartless, mocking; as of a laugh or smile. 

Soaked; of a solution containing as much dissolved ma- 
terial as is possible at the given temperature. 

Act of soaking. 
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secretion The matter secreted, or separated and discharged by a 

cell or cells, e.g., milk, saliva. 

sedative A remedy that allays irritability or pain. 

sensory nerve A nerve transmitting impulses from the rest of the body 

to the spinal cord and brain. 
sequence Order of succession. 

shellac Crude lac melted into plates or cakes for varnish. 

soluble Capable of being dissolved. 

solution Reduction of a body to a fluid state by combination with 

a liquid. 

sotoenf A substance having the power of dissolving another sub- 

stance. 

spasm An involuntary contraction of muscles. 

specimen An individual viewed as a sample of a type. 

stability Being stable or firm, 

stagnation Being stale or foul from long standing. 

stimulant A substance mating and producing vital action. 

stimulates Rouses to activity; produces a temporary increase of 

vitality or activity. 

stimulation Excitement, produang a temporary increase of vitality 

or energy. 

stomach tube A flexible tube for irrigation, washing, or evacuation of 
the stomach. 

stool Discharge from the bowels. 

stupor Numbness; senselessness. 

styptic An agent that checks bleeding by causing contraction of 

the blood vessels. 

subacetate An acetate that has the OH group within it, e.g, cupnc 

subacetate Cu(0H)(C I H,0 1 ). 
subacute Moderately acute, 

subcutaneouily Beneath the skin 

sublimable Capable of being sublimed 

sublimate A substance that has been sublimed; to purify. 

sublime To pass directly from the solid to the gaseous state; e g., 

iodine sublimes. 

subnormal Below or less than normal. 

substance The material of which anything is composed. 

suicidal Self-destructive. 

suicide Self murder. 

susceptibility Capacity for taking up, of having little resistance to a 

disease, poison, etc 

susceptible Yielding readily, liable, sensitive, likely to take up. 

suspended Caused to cease for a time; supported, as a dust in air, or 

a solid m liquid. 

The uniting of elements to form a compound. 


synthesis 
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rynthelicaUy 

systemic 

tannins 

tetanic 

tissue 

tolerance 

toxemia 

toxic 

toxicity 

toxicologic 

toxicology 

toxin 

trachea 

tract 

transfusion 

trarulucesU 

trunk 

ulcer 

urethra 

u.s.r. 

vagina 

vapor 


variable 

vascular 

yenltfatien 

vermin 

vertigo 


By or based on synthesis, or on puuing of elements to- 
gether in a new form. 

Affecting the whole body. 

Astringent substances found in oak bark and other trees, 
used in tanning and dying. 

Of tetanus, lockjaw (a disease characterised by spasmodic 
and continuous contraction of the muscles). 

The texture of elements of which any part of the body 
is composed. 

Ability to endure a poison or a drug that may be harm- 
ful if taken in excess. 

Blood poisoning. 

Poisonous. 

State of being toxic. 

Dealing with poisons. 

The branch of chemistry dealing with poisons. 

A poisonous substance, especially a poison secreted by a 
living organism, as bacteria or an insect. 

Windpipe, the main lube by which air goes to and from 
the lungs. 

An area. 

A transfer of blood into the veins from an external source. 
Semitransparent; permitting passage of light without 
clear vision of objects beyond. 

The body without head, arms, or legs. 

An open sore, containing pus, on the external or inter- 
nal surface of the body. 

The canal by which the urine is discharged. 

A fluid excreted by the kidneys. 

Abbreviation for United States Pharmacopeia. 

In the female genitals, the canal extending from the 
vulval opening to the neck of the womb. 

Gaseous bodies formed from liquids by increase in tem- 
perature but which readily resume their liquid state 
when the temperature is lowered; visible moisture or 
steam. 

Changeable. 

Consisting of, pertaining to, or provided with vessels, as 
blood vessels. 

F/tplaccmeru. of used air; the act of supplying fresh air. 
Objectionable small animals or insects, as rats, mice, lice, 
etc. 

Dizziness; giddiness. 
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volatilize 

vomiting 

vomitut 
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Having the power of evaporating and forming a vapor. 
To convert into vapor by means of heat. 

Throwing up; ejecting contents of the stomach via the 
mouth. 

The matter ejected from the stomach in vomiting. 



ANALYTICAL REAGENTS 


Most substances are required tn water solutions. To prepare these, place 
the amount of substance indicated below in a 100 cc. volumetric flask ; 
dissolve in distilled water; and finally dilute to the mark. This gives 
100 cc. of a solution of 1 molar concentration, excepting m special cases, 
which are noted. 

Acetic add, glatial 

Acetic add, dilute (29 cc. of gladal acetic acid = 5 Normal) 

Ammonium carbonate [57 gm. (NH,),CO,- H.O] 

Ammonium hydroxide, dilute (33 cc. cone. NH.OH = 5 Normal) 
Ammonium oxalate [8 gm. (NH,),C,0« • H.O] 

Ammonium sulfide, colorless, aq. 

Ammonium vanadate, see Mandelin’s reagent 
Aniline 

Barium chloride (12.2 gm. BaCl, • 2H,0) 

Benzidine (saturated solution, as much as will dissolve in gladal acetic add) 

Bromine, liquid 

Bromine (2 cc. =. 2% solution) 

Caldum chloride (10 gm. CaCl,-6H t O) 

Calcium hypochlorite (solid CaOCl, only; just before use dissolve 5 gm In 
95 cc. water = 5% solution) 

Calcium oxide (0 05 gm., then filter; dear solution is limewater) 

Chlorine water (saturated solution) 

Chloroform 

Copper foil, arsenic-free 

Copper-pyridine reagent (5 cc. pyridine added to a solution of 2.0 gm. 

hydrous copper sulfate in 45 cc water) 

Cupric acetate [3 gm. Cu(C,H,OJ • H,0 = 3% solution] 


Ether 
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Ethyl alcohol (95% C,H,OH) 

Ferric chloride (27 gm. FeCl, • 6H,0) 

Formaldehyde (formalin, 40% solution) 

Frohde’s reagent (0.2 gm. molybdic acid in 100 cc cone. H.SO,) 

Hoshida’s reagent (0.3 gm. ammonium molybdate and 0.5 cc. 40% formalin 
in 60 cc cone H,SO t ) 

Hydrobromic acid 

Hydrochloric acid, arsenic-free, cone (sp. gr. 1.19) 

Hydrochloric acid, dil. (41.6 cc cone HC1 = 5 Normal) 

Hydrogen peroxide (3% solution) 

Iodic acid 
Iodine, tincture of 

I.ead acetate paper 

Magnesium nitra.e [abuul 23 gm. Mg(NO,), ■ 6H.O, as much as will dissolve; 

then make alkaline to litmus paper with MgO] 

Magnesium oxide, see Magnesium nitrate 

Mandelin's reagent (I gm. ammonium vanadate in 54 cc cone H.SO.) 

Manganese dioxide, solid 

Manganous chloride (19.8 gm. MnCl, *4H t O) 

Mayer’s reagent (1.36 gm HgCl,-f 5 gm. K1 in 100 cc water) 

Mercuric chloride, see Mayer's reagent 

Mercury, see Millon’s reagent 

Methyl orange (2.5 gm. in water = 2.5% solution) 

Millon's reagent (5 gm Hg + 5 cc fuming nitric acid + 10 cc H.O) 
Molybdic add, see Frohde’s reagent 

Naphthol, beta (5 gm. in 120 cc ethyl alcohol = 5% solution) 

Nitric acid, fuming 

Nitric acid, cone (sp. gr. 1.42) 

Nitric add. diL (22.2 cc cone HNO, = 5 Normal) 

Palladous chloride (2 gm. Pda,* 2H.O = 2% solution) 

Phenol (as much as will dissolve in water, about 8 gm.) 

Phenyl hydranne hydrochloride (5 gm. = 5% aq solution) 

Phosphoric acid, syrupy 

Potassium dichromate, crystals (K,Cr,O f ) 

Potassium dichromate (29.4 gm. K,Cr,O t ) 

Potassium ferrocyanide (10 6 gm K,Fe(CN) 4 • 3H t O) 

Potassium hydroxide (5 6 gm. K.OH) 

Potassium iodide (16.6 gm. KI; also for Mayer’s reagent) 

Potassium nitrite (8.5 gm. KNO.) 
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Potassium permanganate (15.8 gra. KMnO,) 

Pyridine 

Resorcinol {11 gm. 0,11,(011),) 

Silver nitrate (1.7 gm. AgNO, «= 0.1 molar) 

Sodium bicarbonate (8.4 gm. NaHCO,. baking soda) 

Sodium carbonate (28 6 gm. Na,CO, • 1011,0, washing soda) 

Sodium hydroxide (4.0 gm. NaOH) 

Sodium molybdate {21.2 gm. Na.MoO, *211,0) 

Sodium nitrate (8.5 gm. NaNOJ 

Sodium niiropmsside [0.5 gm. Na,Fc(CN),NQ • 2H.O «= 0.5% solution) 
Sodium oxalate (13.4 gm. Na,C,0.) 

Stannous chloride, crystals (make up frrsh solution by adding 22-5 gm. 

SnCI, * 21 1,0 to 100 cc water) 

Starch iodide paper 
Sulfuric add. cone. (sp. gr. 1 ,81) 

Sulfuric acid, diL (Card add 13.3 cc cone H r SO, to water, with stirring « 
5 Normal) 

Vanillin (I gm. in 90 cc cone IIC1 = 1% solution) 

Zinc mossy, arsenic-free 


APPARATUS 

1 gross 30-cc dropping bottles for reagents above 

1 alcohol burner 
5 beakers, 50 cc 
5 beakers, 250 cc 

2 volumetric flasks, 100 cc 
5 ft. glass rod, 5mm. 

5 ft. glass tubing, 6-mm. o d. 

1 dot test tubes, small 

3 in, platinum wire, about 0.01 in. in diameter 

2 10<C gnduated cylinders 
2 100-cc. graduated cylinders 

1 pkg filter paper, qualitative, H-cm. 

1 test tube damp 

1 test-tube rack 

2 funnels, glass, 40- mm., short item 
Glass wool 

Cotton, paper towels, matches, wood splints, etc 
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TABLE OF WEIGHTS AND MEASURES 

TROY WEIGHT 

1 pound = 22.816 cubic inches c£ distilled water at 62* F. 
Grains Dwt. Ounce Pound 

24 « I 

480 = 20 « 1 

5760 = 240 = 12 = 1 


AVOIRDUPOIS WEIGHT 
1 pound avoirdupois *= 1.2153 pounds troy 
Grains (gr.) Drams (dr.) Ounces (oz.) Pound (lb.) 
27.34375 = 1 

457-5 = 16 a I 

7000 = 256 = 16 = I 


APOTHECARIES' WEIGHT 


Grains (gr.) Scruples (®) 

Drams (3) 

Troy 

Ounces (oz.) Pound (lb.) 

20 = 1 

60 = 3 =3 

1 


480 = 24 = 

8 = 

1 

5760 = 288 = 

96 = 

12 = 1 

APOTHECARIES' MEASURE 

Fluid 

Fluid 


Minims (n\) drams (13) 

ounces (£3) 

Pints (O) Gallons (C) 

60 = 1 

480 = 8 = 

1 = 


7,680 = 128 = 

16 = 

I 

61,440 = 1024 = 

128 = 

8 = 1 

IMPERIAL MEASURE 


Minims Fluid drains Fluid ounces Pints Gallons 
CO = I =, 

480 = 8 = 1 

9,600 = 160 « 20 = 1 

76,800 = 1280 = ICO = 8=1 
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HOUSEHOLD UTENSILS (APPROXIMATE) 

20 grains About die quantity of solid that can 

be piled on a 25-ccnt piece 

1 dram or 4 grams About 1 level teaspoonful 

2 drams or 8 grams About I level dessertspoonful 

4 drams or 16 grams or ft ounce .. About 1 level tablespoonful 

8 ounces or 240 cc. About 1 tumblerful 


UNITED STATES COIN WEIGHTS (APPROXIMATE) 


One 50/ piece = 12-5 

One 25/ piece ■= 6.2$ 

One 10/ piece = 23 

One 5/ piece ■» 5 

One 1/ piece 


grams 

grams 

grams 

grams 

grams 


: 200 
' 100 
. 40 


One 10/ piece + two 50/ pieces > 


grams = (avoir.) 
grains «= (avoir.) 
grains = (avoir.) 
grains = (avoir.) 
grains = (avoir.) 

273 grams = 440 grains, or about 
I ounce 

TROY EQUIVALENTS OF METRIC DOSES 

0.1 gin. (1 decigram) Over I ft grains 

0 2 gm. (2 decigrams) Over 3 grains 

0.5 gm. (3 dcagrams) Over 4ft grains 

0 6 gm. (6 decigrams) Oser 9 grains 

1 gm. (1 gram) Over 15 grains 

2 gm. (2 grams) Over 30 grains 


Graint 

1 


Milligrams 

65 

32 

16 

80 

4.1 

35 

2.6 

25 


13 

13 


• 4 



«0t 


1.0 
065 
054 
043 
0 32 
0.1 1 


Grams 
0.065 
0.032 
0.016 
0 008 
00041 
000S2 
0 0026 
0.0022 
0.0016 
0.0013 
0 0011 
0.0010 
0 00065 
0.00054 
0.00043 
0 00032 
0 00011 
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EXACT MEASUREMENTS 

An example best illustrates how to use the following tables. To convert 
5 gallons into pints, look for gallons on the vertical line; now move along 
horizontally from this to the space under pints. The number in this space 
is 8. From this we calculate that 5 gallons is equal to 5 X 8 — 40 pints. 


SOLID WEIGHT 
(Troy, Apothecary, and Metric) 



dram 

(troy) 

grain 

gram 

ounce 

(troy) 

pound 

(troy) 

scruple 

I Dram (Troy) 

- 


60 

3.89 

0.125 

1 

• 6 

3 

1 Grain 

- 

0.0167 


0 0648 

0 00208 

1 

5 7 6 0 

0.050 

I Gram 

= 

0.257 

15.43 


0.2322 

0 00268 

0.772 

1 Ounce (Troy) 

= 

8 


31 1 



24 

1 Pound (Troy) 

= 

96 

: "3 

373.2 

12 


288 

1 Scruple 

- 

0.333 , 

1 20 

1 30 j 

00417 

0 00347 



LIQUID MEASURE 
(Troy and U. S. Fluid) 



cc 

dram 
U S. 
fluid 

gallon 
U. S. 
fluid 

minim 

U.S. 

fluid 

ounce 

U.S. 

fluid 

pint 

U.S. 

liquid 

U S 
liquid 

I cc 

- 


0 271 

0 0002 

16.2 

0 0338 

0.00211 

000106 

1 dram (fluid) 

- 

3.70 


0 00098 

60 

0.125 

0 00781 

0 00391 


m 

3785 

1024 


61440 

128 

8 

4 

I minim (fluid) 


0 0616 

J- 

0 0000163 


77o 

0.00013 

0000065 

1 ounce (fluid) 

= 

29 6 

8 

TiT 

480 


_l_ 

00313 

1 pint (liquid) 

- 


128 

0 125 

7680 

16 


05 

1 quart (liquid) 

= 

mi 

: 256 

0.25 

15360 

32 

2 
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(Entries in CAPITAL letters are the more common important 
poisonous substances) 


1080, 28, 128 
Accidental deaths, 2 

ACETALDEHYDE, 156 

ACKTANHJD, 35, 111 
Acetic aldehyde, 156 
ACETIC ANHYDRIDE, 36, 156 
Acetic ether, 169 
ACETONE, 156 
Acetophenetidide. 93 
Acetophenetidin, 36, 93 
Acetyl oxide, 156 
Acetylaminobenzene, 35 
Acetylamline, 35 
ACETYLENE, 156-157 
ACETYLENE DICHLORIDE, 157 
ACETYLENE TETRACHLORIDE, 157 
Acid, 9, 10, 11.27.230 
acetic, 36-38, 111 
ACETYLSALJCYLJC, 1 9, 55 
boric, (boracic), 38. Ill 
Camphoric, 38 
£aitoazoiic,tri> 
carbolic, (phenol). 33 
Chromic, 166 
Fluohydric, 41-42 
formic, 34. 157 
Fuming nitnc, 42 
Turning sulfuric, 45, 183 
Glacial acetic, 36 


hydrochloric, 38-39, 112 
hydrocyanic, 39 41, 112, 192 
hydrofluoric, 28, 41-42 
Hypochlorous. 68-69 
Muriatic, 38-39 
nitric, 42-43, 1 12 
Nitroxanthic, 96 
Nordhausen, 45 
of sugar, 43 
Orthobonc, 38 
Orthophosphoric, 44 
oxalic, 27.43-44, 112, 238 
Phenic, 93 
picric, 96, 126 
Picronitric, 96 
Phosphoric, 44-45, 113 
Prussic, 39-41 
PyTOcatechuic, 180 
sulturic, 45-46, 113 
White, 101 
aconite, 18, 46, 113 
aconitine, 18. 46, 113 

Age and effects, 3 
Air hygiene, 140 
Alcohols, 47. 113. 140 
Amyl, 47 
Denatured, 48 
ETHYL, 34, 47-49, 113 
Cram. 47-49. 113 


26 1 
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INDEX 


Alcohols (coni.) 
isopropyl, 47, 49, US 
metiiyl, 27, 49-50, 1 13, 238-239 
Pyro, 49 

Secondary propyl. 49 
Wood, 27.113 
Aldehyde, 156 
Aldrin, 67 
Alkalies, 9, 10 

Alkaloids. 11, 16, 28, 236-238 
spot tests for, 18-19, 237 
Allergy agents, 11 
AUotul, 57 
ALLY L CHLORIDE, 158 
Alpha naphthylthiourea, 52 
Alpha particles, 203 
Alphaprodine, 19 
Aminobenzene, 158-159 
Aminomercuric chloride, 87 
Aminopyrine, 35. 1 13 
Aminotoluenc. 184 
Ammonia gas, 50 51, 114 
Ammonia water, 50 51, 114 
Ammoniated mercury, 87 
AMMONIUM HYDROXIDE, 50-51, 114 
Amphetamine, 19 
AMYL ACETATE, 158 
Amyl acetic ester, 1 58 
AMYL FORMATE, 158 
AMYL PHTHALATE, 158 
Amytal. 57 
Analgesics, 11,34 
AnaJgesine, 52 
Analytical reagents, 254-256 
Anesthetics, II 
aniline, 158, 159 
Anodynine, 52 
Ant pastes, 131 
Ant powders, 131 
Antabuse, 78, 121 
Antibiotics, 12 
Antidotes. 24, 32-33, 39 
kit, 33 

Antifebrin, 35 
Antifreeze, 14, 131 
Antiknock fuel, 86 


ANTIMONY COMPOUNDS, 17. 51-52, 54, 
114,232 
Antipyretics, 12 
ANT1PYRINE, 36, 52, 114 
Antirust preparations, 131 
Antiseptics, 131 
antu,52. 114 

Apparatus, 256 
apomorfiiine, 18, 52, 114 
Apothecaries measure, 257 
Apothecaries weight, 257 
Aqua ammonia, 50 
arnica, 53, 114 

ARSENIC compounds, 28, 53-55, 115, 
232 

ARSINE, 159 

Artificial respiration, 220-225 
aspirin, 19, 55, 115 
Atmospheric conditions, 140 
Atomic bomb, 202 
Atropia, 56 
Atropina, 56 
atropine, 18. 56, 115 
Automobile exhaust gas. 8, 64 
Avoirdupois weight, 257 

Back pressure-aim lift method, 220- 
223 

Balsams, 12 
Banana oil, 158 
Banewort, 58 
barbital, 57, 1 15 
Barbitone, 57 
BARBITURATES, 28, 57, 115 
BARIUM COMPOUNDS, 28. 58, 115-116 
Basic lead carbonate, 108 
Beechwood tar, 73 
BELLADONNA, 57, 58 
BENZENE, 82. 159 
chloride, 165 
hexachlonde, 59, 116 
hexahydride, 166 
benzine, 160 
Benzi noform, 65 
benzol, 159 
BERYLLIUM, 160 
Beta panicles, 203 
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Beverages, alcoholic, 47 
biic, 59 

bismuth compounds, 16, 59, 116, 232, 
235 

Bismuth dressings, 59 
Bites, 29 
snake, 198-200 
spider, 200-201 
Bitter almond oil, 41 
Black widow spider, 200 
Bleaches, 131 
Bleaching powder, 69 
Blistering beetle, 63 
Blistering fly, 63 
Blue copperas, 72 
Bluestone, 72 
Borates, 38, 111.235 
Borax, 38 

BORNYL CHLORIDE, 62 
Bottled gas, 160, 180 
Botulism, 187, 188 
Brain poisons. 145 
Brake fluids, 131 
Brass chills, 174 
Brass foundry ague, 174 
Bromates, 28 
Bromic ether, 170 
Bromides, 60, 116 
bromine, 28, 69, 160 
Bromobenryl cyanide, 211 
Bromoethane, 170 
Bromomethane, 174 
Brucine. 106 
Bums, 26, 29 
Burnt lime, 61 
butane, 160, 174 
Butcsin picratc, 97 
BUTYL ACETATE, 160 
Butyl chloral hydrate. 67 
BUTYL FORMATE, 158 

Cadmium compounds, 16. 60, 117, 
161, 191.235 
CAFFEINE, 61, 117 
CALCIUM HYDROXIDE, 61, 117 
CALCIUM OXIDE, 61, 117 
Calomel, 87 
n-iiv r,i 


CAMPHOR, 62, 117 
Camphorated phenol, 94 
Camphorated preparations, 117 
Canned heat, 131 
CANTHARJDES, 63, 1 17 
Carbon bisulfide, 161 
Carbon dichloride, 183 
CARBON DIOXIDE, 11, 63-64, 117 
CARBON DISULFIDE, 161 
CARBON MONOXIDE, 64-65, 118, 1GI-163 
CARBON OXYSULFIDE, 163 
CARBON TETRACHLORIDE, 65, 70, 118, 
163-164 
Carbonates, II 
Carbonic acid, 63 
Carbonic anhydride, 63 
Carburetor cleaners, 131 
Carcmogenetic agents, 193 
Carrel’s solution, 69 
Catechol, ISO 
Cathartics, 30, 34 
Cationic detergents, 100-101 
Caustic potash, 99 
Caustic soda, 104 
Cements, 137 
Ceruse, 108 
Cerussa, 108 

Chameleon mineral, 100 
Cberoical(s) 
analysis, 14. 229-240 
apparatus, 256 
bums, 26 
elements, 8 
formulas, 9 
industrial, 141-186 
symbols, 8 
reagents, 254-256 
warfare agents, 206-219 
Cherry laurel water, 41 
Chloral amide, 67 
CHLORAL HYDRATE, 66, 118 
Chlorallylene, 158 
Chlorate, 28 
CllLORDANE, 67. 118 
Chloride of lime, 69 
chlorine. 67-68, 118, 161-165 
Qiloroacetonhenone. 211 


2G4 


INDEX 


CHLOROBENZENE, 165 
Chlarobutadiene, 166 
Chlorocamphane, 62 
Chlorodmitrobenzene, 169 
aiLORooiriiENVt, 165-166 
Chlorofthane, 170 
Chloroethylene, 185 
CHLOROFORM, 69, 60, 1 18 
Chloromcthane, 175 
CHLORONAPHTHALENEJ, 166 
CHLOROrilENOTHANE, 75 
CttUKONCKlN. 166,210 
CHLOROPRfNE, 166 
Chloropropylene, 158 
Chrome holes, 166 
Chromic acid, 166 
Circulatory system poisons, 144 
Cleaners, 15. 132 
Cleanliness, Mi 
Coal gas, 6-1 
Coal tar. 73 
creosote, 73 
Cobalt compounds, 55 
Cobalt-60. 180 
COCAINE, 70, 119 
hydrochloride, 70 
codeine, 71, 119 
Coke oven gas, 174 
Compounds, definition, 8 
Concussion, 23 

Copper compounds, 17, 71, 119, 166, 
235 

Copperhead, 197 

Coral snake, 193 

Corrosive mercury chloride, 87 

Corrosive sublimate, 79 

Cottonmouth water moccasin, 197 

Creeping killer. 64, 161 

Creolin, 72, 119 

Crcolin Pearson. 72 

Creolin veterinary, 73 

Creosol, 73 

Creosote, 73 

cresols, 72-74, 120 

Cresotal, 72 

Cresylol, 73 

Croton chloral hydrate, 67 


croton oil, 74, 120 
Cul rouge. 200 

cupric compounds, 71-72, 119 
cyanides, 28, 120, 192, 230 
CYANOCEN, 167 
Cyanogen chloride, 39 
Cyanosis, 20, 22 
CYCLOHEXANE, 166-167 
CYCLOHEX ANOL, 167 
CYCLOHEXANONE, 1 67 
Cyc loh exa trien c, 159 

2,4-D, 74. 120 
Dakin's solution, 69 
Daturine, 57 
d-d, 75, 120 
dot, 75, 120 
Deadly nightshade. 58 
Death, 20, 21 
causes of, 2 
gas. 161 

Death's agents, 161 
herb, 58 
DECAL1N, 167 

Decontamination, 218-219 
Dekahydronaphthalene, 167 
Delirium, 23 
Delphinine, 47 
Demulcents, 30, 33-34 
Denatured alcohol. 48 
Deodorizing solutions, 132 
Deodorizing tablets, 132 
Depilatories, 132 
Detergents, 132 
Diacetylmorphine, 82 
Dial. 57 

Diaminobenzene, 179 
Diamorphine, 82 
DIAMYL rim LA LATE, 158 
Diarrhea. 22 
Dichloroarsines, 209 
DICHLOROBENZENE, 167 
D!CHLORODIFLUORO»fET1IANE, 167 
Dichlorodiphenyltrichloroetbane, 75, 
120 

Dichloroethane. 170 
Dichloroethylene, 157 
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dichloroethyl ether, 167-168 
Dichloromethane, 176 
D1CHLOROMETHYL ETHER, 168 
2,4-DichIorophcnoxyacetic acid, 74 
Dichloropropane, 74 
Dichloropropenc, 74 

DICHLOROTETRAELUOROETIIANE. 167 
DIELDRIN, 67. 76. 120 
Diethylbarbitunc acid, 57 
Diethylene dioxide, 169 
DtETHYLENE CLYCOL, 168 
DI ETHYLENE CLYCOL MONO ETHYL 
ETHER, 168 

Dtethylmalonylurea, 57 
Diethyl oxide, 71 
DIETHYL PirrilALATE. 158 
Difolme, 76 
Digalen, 76 
Digitalm, 76, 77 
digitalis, 76-77, 120 
Digitoxin, 76. 77 
Dihydroxy benzene, 180, 181 
Dihydroxy diethyl ether, 168 
Dmopropyl ether, 172 
Dimethylbenzene, 186 
Dimethylcarbinol. 49 
DIMETHYL HYDRAZINE, 163 
Dimethyl ketone 156 
Dnnethyloxyquimzine, 52 
DIMETHYL rirTHALATF, 158 
DIMETHYL SULFATE. 169 
DINITROBENZENE, 177 
Dinitrochlorobenzene. 169 
DIN1TROCRESOU 77, 12 1 
D1NITROPIIFNOU 77 78. 121, 169 
dioxane, 169 
Dioxygcn, 85 
D1PROPYL PimiALATX, 158 
Dishwashing preparations, 152 
Disinfectants, IS 
D1SULTIRAM, 78. 121 
DMH, 163 

Donosan’s solution, 55 
Doses, 4. 14. HI 
Dosimeters, 205 206 
Douches. 152 
Drain cleaners. 153 


Drugs. 11 

Dry cleaners, 132 

Dry Ice. 63 

Dusts, 150 151 

Dutch liquid, 170 < 

Dwale.58 
Dyes, 193 

Eau de Javelle, 69 

Elixir of vitriol, 45 

Elixir sulfanilamide, 168 

Emergency treatment, 24-34, 111-130 

Emetics, SO 31 

Engineering, 144 

ercot, 78-79, 121, 187 

Essence of mirbane, 177 

Essential oils, 28 

ethane, 169, 174 

Ethanol, 47-49 

ether, 69, 79, 121 

Ethine, 156 

Ethoxyacetamhd, 93 

ETHYL ACETATE, 169 

Elhylacetone, 176 

Ethylaldchyde. 156 

rniYLBENZINF, 170 

ETHYL BROMIDE, 170 

ETHYL CHLORIDE, 170 

STHYLENE, 170 

ETHYLENE DIBROMIDE, 170 

ETHYLENE DICHLORIDE, 170-171 

ETHYLENE CLYCOL, 80. 121, 171 

ETIIY LENE GLYCOL DINITRATE. 171 

ETHYLENE CLYCOL MO.NOETHYL ETHER, 

171 

ETHYLENE CLYCOL MONOMET1IYL 

ETHER, 171 
ETHYLENE OXIDE, 171 
Ethyl ether, 79 
ETHYL JORMATX, 158 
Ethyl hydroxide, 47 
Ethyl oxide, 79 
ETHYL SILICATE, 171-172 
Ethyliodoacet3te, 211 
Exhaust gas, 64 
Exotoxin, 187 
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Eye contamination, 2G, 213, 214 
symptoms, 2G 

F-U.F-12, F-114, 167 

Fairy gloves, 76 

Film badge, 205 

Fire damp, 174 

Fire cxtinguishants, 132 

Fireworks, 132 

Flake lead. 103 

Flame tests for metals, 17 

Flea powders, 132 

Floor polishes, 133 

Floor wa*, 133 

fluorides, 28, 4 M2. 233-235 

Fluoroacetates, 122 

Fluorophosphates, 29 

Flypaper, 53, 55 

Foot! 

infection, 188 
intoxication, 188 
poisoning, 4, 146, 187*195 
formaldehyde. 28, 80 81, 238-239 
iijdrosulfite, 88 
sodium sulfoxylate, 88 
Formalin, 80 81 
Formic aldehyde, 80 
Fonnol, 80 
Forroopan, 88 
Formulas, chemical, 9 
Formyl trichloride, 69 
Fowler’s solution, 55 
Foxglove, 76 
Freon, 167 
Friar’s cowl, 46 
Frohde’s reagent, 18, 19, 254 
Fuel tablets, 133 
Fumes, 150-151 
Fumigants, 13, 133, 138 
Fungicides, !3, 189 
Furnace gases, 64 
Fusel oil, 47 

Gamma rays, 203, 204 
Gas(cs), 29 
auto exhaust, 8, 64 
{ire, 182 


furnace, 64 
mask, 214-218 
CASOLLVE, 81, 122 
Castro-intestinal poisons, 144 
Geiger-MuJIer counter, 206 
Genito-urmary poisons, 145 
Germicides, 12, 189 
C lossary, 241-253 
Glues, 137 

Glyceryl trinitrate, 178 
CLYCOL, 80, 121 
Goldstone method, 220-240 
Green verdigris, 71 
Guaiacol, 73, 74 
Guaranine, 61 
Gum camphor, 62 
Gutzeit test, 54 

Habit, 4 

Hair preparations, 133-134 
Hartshorn salt. 50 
Hasting's naphtha, 49 
Hat bleach. 131 
Hazard factors, 140-141 
Headache remedies, 134 
Health, 4 

Heat and poison absorption, 141 
heptachlor, 67, 82, 122 
Herbicides, 13 
heroin, 82, 122 
Hexachlorocydohexane, 59 
Hexahydrobenzene, I6G 
Hexahydrocresol, 176 
Hexahydromethylphenol, 176 
Hexahydrophenol, 167 
Hcxalin, 167 
Hexamethylene, 166 
Hexanone, 175 
Hexone, 175 
Homicides, 2 
Hookworm remedies, 134 
Hoshida’s reagent. 19 
Hourgha spider, 200 
Household ammonia, 50 
Household chemicals, 13 
Household utensils, capaoty, 258 
Hydrobromic ether, 170 
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HYDROGEN CYANIDE, 39-41 
Hydrogen dioxide, 83 

HYDROGEN FLUORIDE, 41 
HYDROGEN PEROXIDE, 83, 122 
HYDROGEN 5ELENIDE, 172 
HYDROGEN SULFIDE, 85-84, 122 
Hydrolit, 88 
Hydrophenol, 167 
Hydroquinol, 172 
HYDROQUINONE, 172 
Hydroxybenzene, 93 
Hydroxytoluene, 72 
HYPOCHLORITES, 122 
Hyoscine, 57 
Hyoscyamine, 57 

Identification, 14 
Idiosyncrasy, 4 
Ignatia, 106 
Illuminating gas, 64 
Imperial Green, 72 
Imperial measure, 257 
Indelible ink, 134 
Industrial hazards, 140-186 
Industry, poisonous chemicals, 140 
Inflammability, 142 
Inhalator, 224-225 
Ink(s), 134 
eradicator, 134 
indelible, 134 
marking, 134 
remosers, 134 
Insect repellents, 13, 135 
Insecticides, 13, 55, 71, 134-135, 189 
Invisible death, 161 
iodine, 28, 84-85, 123 
iodoform, 85, 123 
Ipral, 57 
iron, 172 
carbonyl, 172 
Isopropanol, 49 
ISOPROPYL ALCOHOL, 47 
ISOPROPYL ETHER, 172 

Jaysonizing, 171 
Jewelry* cleaners, 135 


Kerosine, 82, 85, 123 t, 
Ketohexamethylene, 167 // ' 

Kinetic No. 12, 167 ( 

Knockout drops, 66 

LaBarraque’s solution, 69 
Lacrimators, 21 1 
Larkspur, 47 \ 

Laudanum, 71 
Laughing gas, 69, 80 
Laxatives, 12 

L-C Snakebite treatment, 199-200 

Lead carbonate, 108 

LEAD compounds, 28, 86, 108, 123, 




172-173, 235 
Lead dust, 172 
Leaded gasoline, 86, 160 
Leather preservatives, 135 
Leopard’s bane, 53 
Lewisite, 209 
Lighter fluid, 135 
Lime, 61 
Lindane, 59 
Liniments, 12 
Lobelia, 91 
Lobeline, 91 
Lubricating oils, 179 
Lugol’s solution, 84 
Lunar caustic, 101 
lye, 104, 123 
LYSOFORM, 86, 123 
lysol, 73, 123 


Magistery of lead, 108 
Magnesium, 173 
MALATHION, 87, 123 
Mandelin’s reagent, 18, 19, 255 
MANGANESE, 173 
Marking ink, 134 
Marsh-Berzelius test, 54 
Marsh gas, 174 
Matches, 135 
Mayer’s reagent, 255 
mercury compounds, 17, 29, 87-83, 
123-124. 173-174,232 
Metal, flame tests for, 17 
Metal cleaners, 135 
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Metal polishes, 135 
Metal shakes, 174 
Metallic fumes, 174 
Metals, 188, 190 
spot tests for, 16 
Methanal, 80 
MLTHANE, 174 
Methanol, 49 

Methoxyhydroxymethylbenzene, 73 
METHYL ACETATE, ] 74 
METHYL BROMIDE, 174*175 
METHYL BUTYL KETONE, 175 

Methyl catechol, 73 
METHYL CHLORIDE, 175 
Methyl chlorocarbonate. 175 
METHYL atLOROFORMATE, 175 
METHYL ETHYL KETONE, 176 
METHYL FORMATE, 176 
METHYL I50B17TYL KETONE, 175 
METHYL TROTYL KETONE, 176 
METHYL SAUCY LATE, 89, 124 
Mcthylaniline, 184 
Meihylbenzenc, 184 
Methylbenzoylecogomne. 70 

METHYLCYCLOHEXANOL, 176 
Methylene bichloride, 176 
METHYLENE CHLORIDF, 176 
Methylene oxide, 80 
Methylmorphine, 7 1 
Methyltlieobromine, 61 
Mild mercury chloride, 87 
Millon’s reagent, 94, 255 
Miners' gas, 174 
Molecule, definition of, 9 
Monkshood, 46 
Monobromoetliane, 170 
Monobromomethane, 174 
Afonoch loro benzene, 165 
Monochloromethane, 175 
Morphia, 89 
Morphina, 89 

MORTlltNE TRETARATIONS, 18, 19, 71, 
8990, 124-125 
Moth balls, 90. 124, 136 
Moth repellents, IS 
Motor fuel, 81 
Mountain alkanct, 53 


Mountain tobacco, 53 
Mouse bane, 46 
Mouth symptoms, 22 
Mouth to-mouth method, 223-224 
Muriatic acid, 38-39 
Mushrooms, poisonous, 90, 124 
Mustard gas, 203 

Nail polish, 136 
Nail polish solvent, 136 
NATItTltA, 82, 176-177 
NAPHTHALENE, 90, 124 
Naphthane, 167 
Naphthylthiourea, 52 
Nausea, 22-23 
Nembutal, 57 
N coital, 57 
Nerve gases. 21 1 212 
Nervous system agents, 12 
Nervous system poisons, 145 
Neutralization, 10 
Neutron particles, 203 
nickel co utounds, 177 
Nicotia, 90 
nicotine, 90-91, 124 
Nitrates, 99 
NITRITES, 101-105, 194 
NITROBENZENE, 177 

Nitrobenzol. 177 
Nitrocellulose, 105 
NITROCHLOROBENZENE, 177 
Nitrochlorofoim, 166 
Nitro-com pounds, 105 
nitrocen oxides, 177-178 
Nitrogen mustards, 209 
NITROGLYCERIN, 105, 178 
Nitrous fumes, 177-178 
Nose irritants, 21 1 
Nux vomica, 105 

Odors, 230 
on breath, 21 
Oil 

essential, 28 
gas, 174 

of mirbane, 177 
of vitriol, 45 
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Ointments, 12 
Oleum, 45, 183 

opium preparations, 71, 89, 91 92, 
125 

Organic phosphates, 29 

Oubain, 77 

OXALATES, 43-44, 112, 238 
Oxide chills, 174 
Oxybenzene, 93 
Oxydimethylquinizine, 52 
OXYCEN, 178 
ozone, 178 

Paim(s), 13. 136-137 
brush cleaners, 136 
removers, 14, 136 
solvents, 137 
thinners, 13, 137 
Paraldehyde, 156 
Paralysis, 24 

paratiiion, 29, 92-93, 125 
Paregoric, 71 
Pans green, 55 
Parodyne. 52 
ParTot green, 72 
Pear oil, 158 
Pearl ash, 97 
Pentobarbital, 57 
Perchloroethylene, 183 
Perch lorom ethane, 65 
Perfect killer, 161 
Perhydrol, 83 
PETROLEUM, 160, 178-179 
pll value, 230 
piienacetin, 36, 93, 125 
Phenazone, 52 
Phenobarbital, 57 
phenol, 29, 93 95, 125, 230 
Phenolics, 73 
Phenyl chloride, 165 
Phenyl hydroxide, 93 
PhcnyUcetamide, 35 
Phenyldimcihylpyrazolone, 52 
PHENYLENEDIAMINE, 179 
Phenylethane, 170 
Phenyl methane, 184 
Phenylone, 52 


phosgene, 163, 179, 209-210 
PHOSPHATE ESTERS, 92, 95, 125, 211 
phosphine, 179-180, 232 
phosphorus, 29. 95-96, 125 126, 230 

PHOSPHORUS COMPOUNDS, 180 
Photographic developers, 137 
picric acid, 96-97, 126 
Picrotoxin, 106 
Pimelin ketone, 167 
Pit vipers, 197-198 
Plastic cements, 137 
Plutonium, 180 
Pocket dosimeter, 206 
Poison 
action of, 3 
acute, 143 
administration of, 3 
ash, 196 

bites, 29, 198-200, 200 20! 
black cherry, 58 
brain, 145 
chronic, 141, 143 
circulatory system, 144 
corrosive, 1 
deaths from, 2 
definition, 1 
dogwood, 196 
elder. 196 
examination, 15 
foods, I, 4, 146, 1 87- 195 
gas. 1,29, 206-214 
gastrointestinal, 144 
identification, 227-240 
industrial, 140-186 
inhaled, 25 
injected, 26 
irritant, I 
ivy, 195 
kinds, I. 143 
nervous system, 145 
oak. 196 

respiratory system, 144 
skeleton, 145 
skin, 25, 145 
snakes, 197 200 
sumac, 196 



270 


INDEX 


Poison (coni.) 
swallowed, 2-1 25, 50 
systemic, 144 
Pokomoo, 200 
Polishes. IS, 135 
Poppy. 91 
Potash, 97 
Potassa,99 

Potassium add oxalate, 97 
POTASSIUSf BINOXAtATE, 97, 126 
POTASSIUM CARBONATE, 97-98,126 
POTASSIUM CHLORATE, 98-99, 126 
Potassium hydrate, 99 
POTASSIUM HYDROXIDE, 99, 127 
POTASSIUM prRMANCANATE, 100, 127 
Preventive measures, 145-144 
propane. 174, 180 
Propanone, 15G 
Propyl alcohol, 49 
Protective creams, 144 
Protective equipment, 144 
PS, 166 
Publicity, 7 

Puke-stuff, 16C 
Purple foxglove, 76 
Pyrazohne, 52 
pyridine, 180 

PyridylmethylpyTTolidine, 90 
Pyro alcohol, 49 
Pyroacetic ether, 15G 
Pyrocatechin, 180 
FYROCATECIIOL, 180 
Pyrocatechuic add, 180 
Pyroligneous spirit, 49 

Quaternary ammonium compounds, 
100-101 
Quicklime, 61 
Quicksilver, 87 
Quinol, 172 

Radiation, 202-206 
detection, 203-206 

hazards, 202-206 
sickness, 204 205 

Radioactive substances, 180-1 81, 202- 
206 


radium, 180, 202 
Rash, 22 

Rat poison, 53, 55, 138 
Rattlesnake, 197 
Reagents, analytical, 254-256 
Rectified spirit, 47 
Red precipitate, 87 
Regulus of antimony, 51 
Rcinsch test, 54, 232-233 
Resordn, 181 
RESORCINOL, 181 

Respiratory system poisons, 144 
Rigor mortis, 6-7 
Roach powders, 42 
Roman vitriol, 72 
Rongolit. 88 
Rough on Rats, 55 
Rubber cements, 133 
Rubbing alcohol, 138 
Rug deanen. 138 

Safety matches, 96 
Sal acetosella, 97 
Sal soda, 102 
Salt of 
lemon, 44 
sorrel. 44, 97, f26 
tartar, 97 
wormwood, 97 
Salufer. 102 
Salzburg vitriol, 72 
Saponins, 12 
Scheele's green, 55 
Scheele’s mineral, 72 
Schweinfurt green, 72 
Scopolamine, 57 
Scotch soda, 102 
Secale comutum, 78 
Seda tine. 52 
Sedatives, 34 
selenium, 181 
SELENIUM oxychloride, 181 
Self-aid, 212-214 
SEWER CAS, 181-182 
Sex. 141 

Shcnard reagent. 40 
Shoebutton spider, 200 
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cleaners, 138 
dyes, 138 
polishes, 138 

silver compounds, 101-102, 127 
Skin poisons, 22, 25 
Slaked lime, 61 
Smelling salts, 50 
SMOKES, 182 
Snakes, 197-200 
bites, 26, 198-200 
venom, 26, 127-128 
Snow pencil, 64 
Soda ash, 102 
Soda crystals, 102 
SODIUM CARftoNATE, 128 
Sodium dichlorophenoxyacetate, 74 
sodium fluoride, 42, 102, 128, 194 
SODIUM FLUOROACETATE, 28, 103, 128 
Sodium fluosihcate, 102 
Sodium formaldehyde sulfoxylate, 88 
SODIUM HYDROXIDE, 104. 123, 128 
Sodium hypochlorite, 69 
SODIUM NITRATE, 105, 128-129 
SODIUM NITRITE, 104, 19l 
Sodium silicofluonde, 102 
Soil fumigants, 138 
Solanine, 57 
Soldering flux. 138 
Soluble barbital, 57 
Solvent naphtha, 177 
Soothing syrup, 13 
Spanish fly, 63 
Specific action, 144-145 
Spider poisons, 200-201 
Spirit of 
glonoin, 178 
glyceryl trinitrate, 178 
hartshorn, 50 
sale 33 

Spot tests, 16-19 
alkaloids, 18-19 
metals, 16-17 
Spurred rye, 78 
Squill, 77 

Stannous chloride, 184 


Stemo, 131 
Stibium, 51 
Stimulants, 30, 34 
Stink damp, 83 
Stomach remedies, 59 
Stramonium, 57 
Strophanthin, 77 
STRYCHNINE, 105-106, 129 
Strzyzowski method, 54 
Stupor, 23 
Suicides, 2 
Sulfa drugs, 106 
SULFANILAMIDE, 106 
SULFUR COMPOUNDS, 183 
Sulfuretted hydrogen, 83 
Sumac poison, 196 
Sun tan lotions, 138 
Superoxol, 83 
Swamp sumac, 196 
Swedish green, 72 
Symbols, chemical, 8 
Symptoms, 20 24, 111-130 
Systemic poisons, 144 



Tanret’s test, 79 
Tar camphor, 90 
Tartar emetic, 51 
TELLURIUM, 183 
Terpene hydrochloride, 62 
T euachloroacetylene, }57 
Tetrachloroethane, 157 
TETRACH LORO ETHYLENE, 183 
Tetrachloromethane, 65 
Tetraethyl orthosihcate, 171 
Tetrahydronaphthalene, 183 
TETRALIN, 183-184 

THALLIUM COMPOUNDS, 107, 129, 184 
Theme, 61 

Thermonuclear bomb, 20 2 
THIOCYANATE INSECTICIDES, 107. 129 
THIONYL CHLORIDE, 183 
THORIUM, 180 

Threshold limit values, 147-152 
Dusts, 150-151 
Fumes. 150-151 
Gases. 147-149 
Mineral dusts, 151 
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Threshold limit values (font.) 
Mists, 150-151 
Vapors, M7-H9. 151 

TIN COMPOUNDS, 1 81 
Tincture of iodine, 84 
Tincture of nux vomica, 106 
TNP, 96 
TNT, 185 
Toadstools, 90 
Tobacco, 91 
Toilet cleaners, 138 
TOLUENE, 184 
TOLUIDINE, 184 
Toluol, 184 
Toluyl phosphate, 185 
Tourniquet, 30, 199 
TOXAPHENE, 107, 129 
Toxic concentrations, I45-14G 
Toxicologist, 14, 15 
Toxins. 187 

Treatment. 24-34,111-130 
chemical bums, 26 
emergency. 24-34, 111-130 
external bums, 29 
eye. 25,214 
gas, 29 

general procedure, 27 
inhaled poisons, 25 
shock. 225 
skin, 25 

snakebite, 198-200 
special, 28-3 1 

swallowed poisons, 24-25, 30 
TRICHLOROETHYLENE, 184 
■nUCllLOROFLUOROMETHANE, 167 
Trichloromethane, 69 
Trichloronitromcthane, 166 
Tricresol, 73 

TRICSESYL PHOSPHATE, 185 
Trilodomethane, 85 
Trimethylxanthine, 61 
Trinitrophenol, 96 
TRINITROTOLUENE, 185 
Trona, 102 
Troy units, 257, 258 


TURPENTINE, 108, 129 
camphor, 62 
Typewriter cleaners, 138 

Umlaked lime, 61 
Uranium-235, 180 
Ursol D, 179 

U. S. Coins, weights of. 258 

Vanadium, 185 
Varnishes, 136-137 
Vcratrine, 47 
Veronal, 57 
Vesicants, 208-209 
Vienna green, 72 
Vinegar, 37 
naphtha, 169 
VINYL a I LOR IDE, 185 
Vitriol, 45 
Vomiting. 22-23 
gas. 166.210 

Wall papers, 53 
warfarin, 108, 130 
Washing powders, 133 
Washing soda, 102 
Weedkillers. 139 
White arsenic, 55 
WHITE LEAD, 86, 108. 130 
White precipitate, 87 
White turpentine. 108 
Wolf’s bane, 46, 53 
WOOD alcohol, 34, 49, 113 
WOOD creosote, 73 
Wood naphtha. 49 

X-rays, 203 
Xylene. 186 
Xylol, 186 

Yellow precipitate, 87 

Zinc compounds, 109-110, 130, 235- 
236 

Zinc dust, 186 
Zinc oxide fever, 174 
ZINC PHOSPHIDE, 1 10, 230 



